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(54) DATA SIGNAL DISCRIMINATION CIRCUIT AND METHOD 
(57}Abstract: 

PROBLEM TO BE SOLVED: To provide a data signal 
„ discrimination circuit and a method that can reduce occurrence 
F*T I ]|of an error In discrimination of presence of a data signal 
if independently of the communication quality. 
~j SOLUTION. The data signal discrimination circuit that receives a 
||l ~j signal with a data structure where a pilot signal and a data signai 
^ are temporally multiplexed and whose transmission is 

intermittently stopped as transmission control, is provided with 
a power ratio calculation section 1 7 that calculates the ratio of 
the power of the pilot signal to that of the data signal, a 
reception quality calculation section 18 that calculates the 
reception quality on the basis of the pilot signal, and a 
discrimination processing section 21 that generates a threshold 
on the basis of the reception quality calculated by the reception 
quality calculation section 18 and compares the threshold with the power ratio calculated by the power 
ratio calculation section 1 7 to discriminate the presence of the data signal. 
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(54) WIRELESS DATA COMMUNICATION SYSTEM 

*0 (57)Abstract: 



A 



PROBLEM TO BE SOLVED: To provide a wireless data 
communication system that can conduct wireless data 
communication at a speed as fast as possible with less 
communication error and without greatly lowering its data 
transmission efficiency. 

SOLUTION: Prior to actual data communication, a test data 
block whose transmission speed is stepwise changed is 
transmitted and by evaluating an error rate of received data, a 
data transmission speed as fast as possible with less 
communication error is decided and actual data communication 
is conducted at a decided data transmission speed. A bit error- 
rate count section 5 counts a bit error rate and a bit error rate 
discrimination section 6 discriminates whether or not this but 
error rate is equal to or below a predetermined permissible 
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(i9f+^ayAMf4 2;Bi;t/ : '//7V?-'f4 4£- 
'/rU^A-y-7M 7yft3 6 ft S. Kfl 

SiiJTi/ T*rwif4 0(iSflv/H^.yT7 (r 
mc ) 4 g fc*K£ft. ^«afiv;p/* 7 75 4 6 

1 : 9^7ij7^48eM50, ±SffH 5 2 & J: 1/ 
^/ y S- ^ -r 4 5SfI« 54t -^ft « 5 ft S . ISMS 
C ^/7k?/4 4(4Sfr74-'/?W75 (RMC) 
SbtCgS^fU i«KfIV/H^-y75 5 6(41 : 9 
X7'J -y^ 5 8i>j;V'6 0, ^A'-yf^S<lffi6 2 

[00 2 3 ] lilTt^Olt)^^f^WS 0 JfM»/;i— 
7 cf^ffiffl 7 "V */U± 2 -rxrnry ^-7t * S Si*/ 

-7tfctit , ita/^— T(±H 2 IC^/T-J; '3 1 , 

fSa/^-r(4@2t^I: 3^[J2. ?ij 
4, ^j6^a^^-fr^^t^j;oTlf^$til> 0 l^o 
t. 15 7j^-*?&Bg£0 N = 3 JlM»»iJ 0 1 T ^Sffii^ 

-Y^-/^ill(i 18X2X30 KHz=1080KHzT- 
h 0 - - ^P H 1Pi«±^:-r «H^<7) g Wtc*^ o >t 

xth^fsta s „ ^-^/ >f rvft i-Mfi. s 
mcom^izm^tzbizi^x. /-^/;^M(±, ±t 

>^/^^-/MTSfI^^^)2fS(c^§... 

[0024] H6(±. m2coN=3mmkw\ i o^rcom 
—5-**)\s=FmmB&rt?wch n = 3 , 6ost 

S RfiJ 0 ST ii-fe/k^ 6 OCD-te ^ ^ tc4J-tt . ^-fc ? ^ (C 
fcv ^TT^IML^^ftttT^-r Ziffle ^ixl> 0 

ry//ffi^iv/«^tt#'(' 1 imam 
1 1= i ^iiTv^ij „ nrse 

JiSltJi 2 t£fH L . ^M5ffi(4 4 

^ia^sfcft, ryftt^ttti 
i&eytmmizT y^-r^mz i^t, c / 1 asg itj 

[0025] 
[ifeit] 

(1) 
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[00 2 6] CI Z X\ i = 1 , 2 ( 2^>CDEgittti 3 . 7 
7R, H6#aa) , R(4-te/l^¥S, d^^Fi^tfl 

*T'*0, ft&, w 2 >^t 1 T"fcS 0 

[0027] u;^t, meizm^x, mmmmm 

«3. 7 7*JJ:tPiSflS* J ui = 2, ju 2 = 4 2: Lfc*&£\ 
I ) t4ErRD.fco£iF{iiii£;ft.6 : 

C/I=5J0 dB O e /*,=0 dB 

= 3 3 dB <J> C /<!>,= 3 dB 

= 2 6 dB 3> c /$i=6 dB 

= 2 9 dB 9 d B 

[0028] M«sy DSTCi^T. ^ *;^fi^' 

= 4#JD3T*^6 0 STSR»iJOST^«^M 

[00 2 9] fK^M^ioC Ilt:ij^TN = 4 1 
6 0 JK S T S Rf i J *) iiTT-H , ffiffl^ 2 4 OjSj 

suomjts. mmi-r^ww^xxn. 2i«ij»f 
-r^;t/^2 i<D-b??i l zm')#i-f&. zzx\ 3O0$IJ 
^;W4S 0^3 o^Jf aSfK^OP- TT'Bf ijffl § ix 
3o 3^<DW^^^^S£lltf^LTf»P 
f-^^tLTfflt^fLS. !7aliN = 4W5^ 

o *f t & *rc t ■> & . i wsij o s t t,z a it s f - v 

/I/) tJJCOl 8tCjt^"C3 3 3/2 4 ( *tr 1 3 ) N = 
3SIJD3T (Jfc^X-^WW (f^2 3tJt^T4 16 
/2 4 (1^17) £IE5££;h.6. 

[0030]H7aCStN = 4, 6 CffiST S R-fe/l- 

MCfoT-f -r ^/l^fiJDST&i t tioT. 07 
b tc^rf N = 3, 60ISTS R-te/W^gtC # l> „ 7C 
s0N = 4^7X^fDlS4-fe;Ki. FSi-r-S>N = 3-fe;k? 
7X^^ ffM-t l> fc#> IzMUm "O^Xhtih, 
[003 1 ] ^WMcD 1 StOjsJiSa^VP— 7(: J: 5 N = 



omt mmm m - < i^mi ind -v: ^ . 
*c , -^^^mcoi-v^iuiomm^+mznhtL. 

% , TDMA-3 t^fe WC £4^ 1 14 %mjct h 0 
[00 3 2 ] ff5l<WtEHT"Sg«§tlS*M0f!^«EH^ffl 

, t x & < <mm 

[0033] 

mm^^^mmw ^ s^mmm^-yiz^f^ti 

h N = 3 J^fifJ 0 3tWtl.6O^?^ mt^ 9 

St. 

[0ffi^ffi*ftfffi3] 

[IlJIlll 24»-te^^^*-t^^5RW4-b^^ 

[ s 2 ] 0 2 (4 , ^B^-njfecT)^ t ± h n = 3 m 
rn.rn.wi >o m x it ^-tmxh s . 

[03] 0 3(4, 02ON=3J5l?MJD3T^/^ 
[H4] H4i4, 02«N = 3Ml^m»iJDST«-fe;kii 

[ 0 5 ] 0 5 1± , ^wm-mmmmiz x & mm s- 

[06] 06(4, 02«N=3JlMifcfiJ l 9iiT^^-^ 
-v ^/l^F^fW * tkI- 0T' f> h . 

[07] 07 afcj;t^07b}4, ^K^K^ = A^)V9 
7X?bN = 3-t)V'/7X9$:^-tmX'h^ , N = 4^ 
£> N = 3 ^c?)^Jt^^-r0ffnT"fc S . 

[W^I^J] 

20, 2 2, 2 4--fc;K 34-±7>ft. 3 6-f 
yfj^^jyy^^ 30, 3 2---^fi^^^jtfI 
H, 38, 4 2---9^ J r^-;krJW^M'-t, 4 0, 44- 
fi7I/^f. 4 6---Sfiv;^^?>yT7, 4 8, 5 
0, 5 8, 6 0-1 : 9xrU-y^, 5 2---±SfS«, 
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Abstract of JP 2001237751 (A) 

Trari$tete> this text 

PROBLEM TO BE SOLVED: To 
provide a method and a device which 
can process signals to be transmitted 
from various antenna, for improving 
the capability of a receiver that 
extracts these transmitting signals 
from the received signals, regardless 
of some correlations in a MIMO 
system. SOLUTION: The number of 
bit streams to be transmitted 
simultaneously is adjusted and 
decreased, according to the 
correlation level, and at the same time 
plural versions of every bit stream 
weighted in various ways are 
transmitted at the same time. These 
weighted versions are coupled 
together for generating a single- 
coupled weighting signal. A receiver 
processes the received signals, as 



- 1 






c 



through all signals arrived at a 
receiving antenna with no correlation. 
A weight vector can be decided with a 
forward channel transmitter, by 
making use of the channel 
characteristic of a forward link that is 
notified to a transmitter of a forward 
link when the channel characteristic is 
transmitted from a receiver of a 
forward link via a transmitter of a 
reverse link. 
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(57) [lift] 

[MM] MiMOyxfAi^nt, ***ry-ri- 

m-r h i. 5 izfmti z t mmzi-h^mmifm. 
mmi-hzt, 

i m^fi ] m m t mm ?ftsh>Nxh'j-A«» 

-rsj;? testis. s«l fflW^Ltsftry 
fi^«ui-ts. fi^^WMi, SMjyy^iSfl 

sic j: D mm o > 9 omtm^hmt^ivh z. t 
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i t&xrmsm- - v z-iv^t h mm y xf a ^rft-^ 
&s*ff -ts tzttxnum'vt) *> t , fuiSLiiogfiTyx 

■f CO a 2 o & 3 oJSLhfc 4 y Sfi £ ft & fi^r* 

mien ia«i*fir y -f-t ffite Lfflwgftr y f-f^ 
mien immm r y r-t a» & frtE ugogftT y f-^ 

Sff § tiff l>M3t«ff fc*t LT Sifi£ft£ 

r MJ-At, f-^h'J -A* 1 1>£. 

^~fX Y y-A&it 0 NfflcOfi^f+ftStl^T'X h y 

-A&4jjStt-£>>t#>fc, i-5soa^*iffiBNffltojifsr 

h y - AW 5 ^W 1 ^m^tlXT-y 7b Z 

bmmti-ium. 

im%2 ] tmmm** wsryf 1 

^fr^mm&XTvrZZ ^z^&zbZimb-f 

hn$% it e««#& 0 

[11*113] tufEM^SrmlEiI^f- J r^/WcJ: l 9g 
ftfS >/ 7°£ S i f: *#8lf: t Sfl#B 

[B#E4] lufES^fi, WfESWliT-^l^tf-L 
T ffif E^fifil^ £> SfiS ft£ f- * *7Mf« ti 4 t>'T*ft 
^i^litfc tT . fufEMi ffilfc J: 9&jg£ftS it* 

fufES^fi. 

frJlMHt (K») H = Uf A2U^g<Xf77"L 

[1*1] 

tiiV 

® = Utdiag(A~i A~" ) UcOff^J®&£« 

[»2] 




X'fo 9. jlil *>t N iT''W»C*§#lBM^fU: 

m^^b^wi= [ Wil , .... w iN ] i^tixf- 

";Ttlz£V)m&iz^ ZZX\ 

0. 

KN {4, T*^itfi^K'*9, 

U(4, #fiff?ijT-*0. Ht (KN) HO 

A{4, A=diag ( Ai , . . . , A" ) b LT5E«£ftl>S 

nmix-h y „ 

A', A«(4. Ht (KN) HO#S#flT"$)9. 

m (4 . mffl&emnm.iztfm-tz, n swio ji 

u t (4 . twy u emmmmxh o , 
k (4 , 1 A>4> M * wasR^jas-cft 0 . 

*ff>7-**x y Yifi^x-ht b s 7-**xy h m 

#a~(4, m.^? vMzmhm*m*rmmi 
xh l ) - 

diag{4, M%%a~ tf. m\®coiMft$&cox]/*y 

vbixmwzti&zbz^i. 

ftWQn&mii. «= [z, z M ] 

z^Czi!,..., zm] s&»fe=SrO, it±l*>feN*T 

^sr-A i> - 1 sw&it ^-SsA^Jf! 1 .I'i'c > 
[imme ] l»s(iist> x^swt-^Sfi«^ 

^mm-t^fzKb^mmTh-ox , wmum^i^yf- 

t£?)^«2^«i3 otLhC 4 0 Sff S ft & fl^ 

KfflStffiqtr * "Tfgtttf * s t w t= ts V . 

MIS N fflOMffT vf- 1- A 1 ^ fflE L fflogff r y f t-^ 

Mft $ ft# & mL<nm z uz^mrc. 
mlENfflcoSfSryft-A^ltflELfflwgffryfT-^ 
sff § ft# h mtam ^mco& * t *r t t § ft s 

f-^-f 7"x h y -a* , r -77 h y -A*^4 

1f7'7 b y -Aftfc 0 Nfl7)fi^#tt$ft/t^7"7 b U 

-AS^-rs^^. l-oofi^SmlENfl7)MffT 
yf-7-7)#^tMLT. HulE-»f7Xby-AcO^SrN 

Huiasfir y -r -f tMt- h mm m n * zafcth tz 
BuiEiMfiryf-f«#^t>pfLT. frlE-9-7'7h 
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h y-AOD 3 1 o£*^-£fc«><75#aJ: 

« * *: Mft«fc i y'tfriasft«*^iuf a^fis^afii- 
&5&fi^sJt#><a§im-c&-o-c* friaLii<7)5fiTyT- 

ffliBN is^ftr y-f-t*^ frta us^sftr y f--^ 
aft s tiff ^fot«fi &s&ts> t . 

^7"^. t- y -A&fc o N»a^fi-(t^ix/t-^7"^ b y 
-A££j#t io«fi^5rffiaN(i^j*fir 
yf-t^fr^fc^u-r, tfria^7"^by-Aco#^&N 

ftt, iffiaiifiTyr^-^^^L-c- mzv^xh 

0&mi*t!Zb£mLbi-& n*ii 7 MMwrnm . 
[ it^is 9 ] mmm m& , mies^ *iatt * £*> 
<o¥j% & ; t & #a t -t h mm. i % m^m . 

[ft^iS 1 0 ] IMff fliffleS*S:4j£tSfc 

[it*iii i ] Military r^wasfiit 
mtmt-th iz#>mxmcb -> x s ffiaui^sft r 

yf-tO-5* ) 02oi/t{i3-9iyjitj; osft^ftsm 

y-y'x \- y 9 Nfflcos^#ft$tifct?-yx h y 
yTi-n&xlzttLX, ffisrfzhV in 
mimmryTi-co^ m-t&mim^-Z'&fcf&tz 
y - A co# * A> & 3 tfrtas^# Jt ^ 



rasa 1 2 ] mmm^iifzmmn^yx v y - 
9^^z^-thc\bmmb -tmmi iw&<m 
mm i 3 ] friaT-tn^ii^ix^te^^^fi 
i^>« r ■ / t ^ y ;- ^ ^ $ t, [z itt h z t £ #a t -ti. 
imm 1 4 ] ffiiem^fi, mumm^^v^ 

iaMfi«tfc^T*£§ixl> £ t Mit^M 1 

iiatt^3ift« 0 

[fssa i 5 1 fifias^ti, luiasfffi+T^s 
iy mimm** *>i*itvx mmtmumzn 

ff^HSHT (K«) H = UT AZ\jm<X^<yTb. 

[an 

*i/(co^T)W<ii:t:J:"3, tulEE*«A Srv^--^ 
© = UTdi«(A~i, A~») UiOff^**^ 

[»2] 




S^<i?h;l/Wi= [wn, w iN ] ^tkm-tlXT 

U{±. *e^iJT'* 0 , ^?m^t, Ht (K») 
A(±. A = diag ( Ai , . . . , A" ) fc UT£«§ixl.# 

ftfimx'h *) . 

A', A^ii. Ht (KN) H<7)#ia*flT"J>D. 
M(i. l^a^cOff-5ftoat>rtJ£-r§#-lr'oEI#fl£?)J| 
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ut a, ^mcommw^nx-M . 

k , 1 *» <?, M i t««t* 0 , 

-e<7)r-^f y Ytf%xfoh b # -fefnfcM 0 . 
^cor-^fA^ y hAfE-cft £ b s r-^a^ y h 

diagti, «*&A~ *\ ^iJ$«±*fftS^xyyy 

nmnz&uz. $=[zi, .... z w ] tr* 9^3*1 

Zi=[zii,..., z^,] j&»£>£9, HilfrhNfC- 

nmkTfo&z t iw&ti-umm 1 1 fsts^i 

[ If *il 1 7 ] ffiaiXff «fc £ VSflfitMM'J^fi 
(TDD) fcffifflLTilfiU 1irlES#(i. itulEiifHi 

i3\*rt-**jw8&<?)m.mm ixmmmmm^xn 
&zti&zbmwibi-m%mi lUMvmm. 

[11*1118] LM(D7>Ti-t, 

[ It^iS 1 9 ] MfESMC =fc >9Sfi£iiT u& HHr 
flJlBSWiaif-* ^MzMLX , mfET^ft^fi^ft 

fflESff «fc J: "5 Sff 3 iiT v ^ HUttr fr^ *;Wc*ff 
ft* 

frlESff «t i 0 gff 3 iiX \ ^ HHrfl^ *Mzm 
fTlEitStt^MSfc L-C, r-^^bU-A^IE^Iu 

i sgfisitiifit- h tzmz , ffisjiii* ^ warn 

%§b Z. b fl.MI MOyXfA^'f 

[If*H2 1 ] TtfES&£f«iE^faf-^/I^£* 



«£ 3 & ^ fc £ 'Hi i L j II WB 2 0 tEttcOS 

flit 

[fi*3i2 2] umryTtt. 

Mi ESfUS t J: 0 Sfi § ixT v ^ JlWfa-f ^ */W;:*hf- 

tut ssmm t ± o sft six-c v ^ ji^t ^if-v *Mzm- 
9b. 

HUlEfi^«±- 

ffM^Ht (K») H = U» A ! UJi<Xf77"L 

mi] 

<l> = Ut diag (A- 1 , A~«) UW^ijOSrg^ 

-f-O^mflEM^^^ii. 
[SSC2] 




X'fo *} , j « 1 *^ N t T"0^-C"J)§#iEMt$^ 
fi»^b;l^i= [wii, .... w iN ] *$L$LthXT 

•vTbizxmmzti. zzx\ 

h t t± , frfEf- ^ W^^iJ h oftSfeB^'JT'S) 

U(±, *fflfr5!lTftO. Ht (K») H« 

A|±, A=diag ( Ai , . . . , A" ) b iX&m^tim 

minx-fa o , 

Ai, A"(i. Ht ( K M ) HO#lffi-fiT"J>D. 

M(i. HuiE^^fi^coatMJS5^l)#^oEIWflW« 

U t (± . ffM U co^KSff 5!ITS. 0 , 
k (± . l*^Mt TWSaof ^ft-Cfc *) . 
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T* 0 , 

diag(4„ «*%A~ fi\ ff?J$«±Sfl!«Xt'^>' 

hfcLTiES£it.g>ifcf*U 

fi^ijOco^M, o=[ Zl , z H ]tiD*£ix 

z i =[z il ,..., z iM ]^ft9, iiili^Ni-C 
WffiftT* £ i fc £^Sfc "f £ M I M O ^X-f Atfi-Cffi 

[11*112 3] Lffl»gff«TyT^^^Sfl« 

* fi JtMff«fc i «ESft«^ t ff iasft«^Mm 

mmmtuzih^mxhox , tuiEL»sfi7> 
ft« -5 %w 2 o 4 fcii 3 oja±t J: DSfiS^xi) fi-f- 

wiEfi^-^ffM-rsx^vrco-sutL-c. wienie 

7yT7£^LT£fi£ft£<£T-?^#«x*:^ 
mlENia^iMf|7 yr7*^MELfflOgft7yf-7^ 

fi^MHt (K") H = Ut A* U£jJ*<XT -y^t, 

[»n 

k 

-74 vyy-fixf-'vTt, 

0 = UTdiag(A~! A~« ) U<?>ftm®$:%M 

■t cD^cDmMM&cD&* }4, 
[»2] 

T"S> o , j i± i & n * x^mmxh & immitu ntz 

m^<^\-)Uwi= [wn w iM ] JMfSXr 

Hi4, f-^^je^rMT*"3> 



U(4, Sffi.fTM?$>*). ^co#fii4. Ht (K") hso 

A(4, A=diag ( Ai , . . . , A™ ) fc LT^HSilSfcf 

A 1 , .... A«(4. Ht ( K N ) H<7)#Effi1fT"£>9.. 
Mf4. mffiMic^-^t^fttWiB^-s^-tfnllWfficog 

U t (4 , fi^ij U CD Jtafegff^JTS) 0 , 
k(4. 1 A^M4t"«Ii«Mtt.t. 0 . 
p(4. mtZiihW)X-M. 

^7-^^y htfiEx-fot fc §= 7-^^y h m 
izm&*^-?xfot). 

«-A~ (4. WWd^sm^fcS-f 

diag(4, AI*£A~ fTfl«<Z>±SWl*OXl'.X>' 
h fc IXEMZiil z\ fc 

fiW<^iJf4. *=[z, z N ] t J: 9^3*1 

SjBUfcSfifcS**? Wl'fc LTffifflStu filEiES 

z i =[z il ,..., z iB "9, it±l*>^N*T 

[000 1] 

flSO. Sft«it£^T«it«7yT7£ffifflW> 

■ogmmiz&^xmmcoTyTi-zmm-ttvJ^i'X 

7>7-7l-7°':/h (MI MO) ^XT-t.tW'ti. 
[0002] 

l-TvY (MI MO) yXfAll ^y^!VTyfi~. 

mh^yy'Ary'fi-n^y^!VTy : fi-ttz\i'7ivf- 
yivryTi-n^yyivTyTi-^XTMzitKxm 
mz®m£M±tnt& z fc vxz hit ffyfmtim 
izm^x^<^tix\^i, 

[0003] 

mz^ ■?jij~T)i<gmTy^zmmtm«%m^ti> 

[0004] 

[fSS&»?i*t-|>^^5] S^«4, «»3&>Offi|!B 

[zhmhh-f. ^couK^mmcoi-^^xm^ti 

&5«E<ott!gfcJ:l#S*£t§5 J; 3 mi mo^x 
JBltitUf, «^^7yT-f*^3Iff$^^ff^(4. 
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Utih t"'/ FX F V-M.(T>mK ffl8«Wlctt#L 
*t"-y FX F U-AW»»W«-v a y^'|S|B$tSfi§ 

U^l, rjMfKi? F/Mtransmit vector) j 

^fflw^^j; 5 t^^fc [sit i 5 £$mziv£m% 
[0005] xmiemffimz&^x , v>i 

(weight vector) ii. j£fr|&J V > ?<7>31ft«t i *)M 

>?n%mMfrhmmtLtztiz£ 

U > ^ ^jlff i) ^Mm 

y y^ssfUHt j: visum y?<?&ffl!ifrt>mm% 
ti&z\ti,z]:<o, mmvy?<msm£.iat>zti&. 
[0006] n&<? V)^mi-&tMzmzti& 

fi^iJ(covariance matrix) h „ 

[0007] 

tf0M^£ix£«*&xi^yF<D«ijm. SJHa- 
F 7 x TMVlCji-tU^ V7h'?x7t <?)M3T V 7 F *7 
xT&Hfrf I. ^ t 5a- F7 x TSr-^tf . To 

to o « < $ ti o I mm 1 ® * -fe -y 
[0 0 08] r 7 "n-fev-9-j ^>hn- 

A\ f^^Woti/t (DSP) a-f^x 
T . v y F 7 x r fctee-fs fcfto y - F^->"J -X t 'J 

(ROM) s ^y^'AT^-trX^^Ey (RAM) tiXlf 
[0009] fcfitfx^A^WA- 
[ 0 0 1 0 ] Hi (i. )i*[9lf- J r*;F±S' LffltfOSffiT 



[00 11] Hltfcivt. a) fW7F?f (de 
mux) 101. b ) Ty^ff W -f <n -y A 10 3-1 

%\*Ll 0 3-N£^tfTyf-+fi^T^o>yAi o 
3 „ c ) M7*f*i##| 10 5. d ) ryf-f 107-1* 
^Ll07-NS:^tfNfflOT>'T-7-10 7. e) 11 

5-l&^Ll l 

A-? (DAC) 1 1 5. fcitff ) TvTIVK—t 
1 1 7-l&^Ll 1 7-NSr^tfTy7°nyA'-^l 
1 Itf^ZtlX^l, 

[00 12] r^fi-i-ru^^l 0 Hi, ATJfcbTr 
-^XFy-A^tO. AAf-^^h'J-AHi* 
*h"-y F^t-^^7X F 'J i t 
tJ:0. ffi7JT-^-9-7"7Fy-AtLTtt^t-^o 1 
iffy?— 9 A F J-A^\ r'v;Ff-7°F^^ 1 0 1 iz j; 
•9. Nfflc0tti7lO3^Olotffi^§tl#l.o L*>U 

iBll^tiMflS^f^FXFy-AWiScti, SfiS 
[0013] frr- 7+;7:< F U -A(i. TV^W^ 

f^n7A-i o 3toa^^jE-r.i> i~~Azim%ti 

J„ ry-f-tfi^-r^^n-yA-i 0 3«o^^#^(i. 
fi^7"0':/^l 0 9-l&^Ll 09-N«5*>«l-3 
fei^Mtsl 1 l-l*^tl 1 l-N<7)3-*5<7)lo 
Sr#tfo Ty^7-ff-5TTV^n'yVN°l 0 3<7)3-*5««-* 

Dcoohffyimtpomtgsi 1 3«#^tffi|&$fL 

[0014] s^fM&fffi o 5(i, mn^si 1 3«#^? 

^tt^Sl 0 511 H^F^V^{f«*^^^^^ 

Lxmrnzmzti. mtztim&tx\ mm 

Ofl 0 5t|g#i$fl.S. ^BJO-fflffit^oTM^ 
^««^7a*7j, VXTlzmW-fZ. 

[0015] ms-^i 1 3o#^?ii, ztupgm-h? 
7"x f 'j-A^-c-n^sittsa^fcaiS'f -s. o %t>ti 
ma. m&Vsi 1 iffyo^^ti^tn^zimnti 

h. mz, #I»7'n7^ 1 0 9tf)R#B<?5SJfiBfc:J: 



! ( 7 ) 001-237751 ( P 2 0 0 1 - 7$ 5 1 



A^ffi^f^StjrScMLT. «^<oaj7JJ4, IS 
lt=&t 4 DM^Mvfft^j&gfc 4 "5, ^'nfc^S 

[0016] im%$ 1 1 1 zMzxii^tih 
flying U #^<fi£«£. dac i i 5<no*><r>* 

mmi-i^ti^ctii^z^tLxm^i, dac 

1 i 5 0#^(4, JnJt^l 1 ieod*>eoi-oiph^tUfi 

yMi^fc»M>, DAC 1 1 5«#«Ki04^ 
iH.7^o^'X-x^>Hfi#(i, Tv?-3>rt-f 1 
1 TW^fflfWIil^ftKii, 7773yA- 
?1 1 7(4. <-X;S>F77o^f^£Mfg!SIMi 
ttT-yTnyA'-hfl,. TvT^yA-^l 1 7(C 
4 Dtf^ix£«£JM»ff^f4. Sff«M-K^x 

[ 0 0 1 7 ] 02(4, #&^ES£ftoTlfj£S*ut 

132(4. a) Ty^2 0 1-1^^L.2 0 1-L 
^#tfLfflO7>'T^2 0 1, b) ¥*7>nyA-j?2 
0 3 - 1 1 2 0 3 - L * ttiftj yrj yA'-? 2 0 
3, c) 7^u^/TJ^/t^yA-;S?2 0 5-l&V^ 
t2 0 5-L&#tf7^n^"/TV^;i/3yA'-^ (a 

dc) 20 5, d ) m&m&ffim&Hf***fo 

JEga.- >y T- 2 0 7 , e ) ffiiW:2rfi*fHE»2 0 9 . 
fcitf f ) ffitW&X-Y 7f211 &&t. 
[0 0 18] 7>t72 0 1C9&*I4, Mfff-^Sff 
t. ^"^yrJ 2 0 3 c^J^il-ffVOMjlt-S 

-9 2 o 3^#*(4. WitfSfitsfi-f fc^-*;^ 
f t r -7 y 3 y ^ s ; - b l . % t> ti h ^ - x > < > v m n 

Sr . A D C 2 0 5 O^Mjlf 5 1 ^tft^S . A D 

S\ f SW^WIfc iWf t*;W>Si-7 h 2 

[0019] ^^m&mfm&xvi-vfri'imj- 

-■y b 2 0 7(4, 3I?^*S;T\ TSfcft#iWr?ltf>»£ 

fi^J(4 . M^Sff7 y ftfc 4 «$t«SfI7y ft 

[0020] ^msmmv^m&xmfmm 
^*}\,$m<rm$mt. imwm^nm 09c 
* tziim^ni-^ ft Lxmmw&z 

im^tih (Bl). ^ft^S[ffMoft£«i34WilI 
^i*iff^Jf-^^;bJE§<?)ft£fi^M^I+»:il2 o 9 tffi 



mmi) £.m*&. 

[0021] 03(4. ^mfowmizfei-z . ^<t>& 
vrnmiz *, -frfrh ^■f^\yK)ucommcr>i-^ j-tuxi* 

ffl»gfi«7 y r-t & #tl>§filKJl77 ft f- 

^ LT^ttS NfflcD£fi7 y T-f ^iSff Sfc 4 

t>'Sfi«^ ^Mie^aft-r s t^ema fa ^ *>v & 

4jjg;t !> 46<7)#J^Wr n -fc x £ s 7n~ft~l^ 
[0022] 03OTn-t:Xi4. 01iUy'2<?)^-F 

■7 x 7^ffiffl-ri» *wmmmm t=*s s w# 

S. ^-C\ £S1H2 1 1(4. ft£^*4«M»J&4 
f-+*/WEg£L^ 7f207 tS^SfLT tS 0 . Mff 
7a h n ;K4ti.T^0 1 OTft S . ^ 1 £ , f - ^ tt 

[0023] £fU4, *MWt(4. S»#t4D4<a 

$>l»^rHl<50^A i 'a^^T^I>t . B#r H 1(47W-At t 
7^-Ai4^^AXn>yb(C*SlJSil| )0 
#7U—A(4, lo4^(42oiy±(7)^-<AXn7 bSr 
I S*l.^tt3& J ftS7°U7y77P&*-ri, 0 7^A, 

[0 0 24] 03c7)7 o n-feX(4, #7V-At0^4 l 9t 
iJ^T, Xf '77°3 0 ltCfcV>Tffl^§fll. 0 ^t, X 
T-/73 0 3tfcUt, gft«tfcttl>T#^mT?IJ 

K" ts 4 *^j6sh ** , m i n=F-»mmm 

XX/i-^^m^-- 7b207 (02)^43 JfirJlJ- 

itnuy^^gfi»T"^£§ix§ 0 ^«fi. XT7/3 

0 5(CtJ^T (El 3) . ^**^tMKn fc4t^ 

h . m i imu fa f - ^ ^ * ^ t t is* 
itnu y ^oiMft«^, iiTf^iy y ^«gft t4 Dffi^? 

[ 0 0 2 5 ] Xx-y7°3 0 7 fcfcWt, WitfS^f*^ 
HI 0 5 (01 ) (C4 D. a^Wi= [wii, 
w i( ]^tI§M. i(4. l^^NtX'COm. 

ISTCftS. iftW(c(4. S^(4UT«4d(ctm^fi 
**Jt, WH» (K») H = Ut A^U^II*^ 

a) H(4-f^^^J6¥ff^J. 

b) Ht (4, i-^^mmm^mmwK^ 

o . t (4*aisg^iJ^^too4 < a^ix^ y y tfvyr 

[ 0 0 2 6 ] c ) K» (1 =fm&ffiffl* 
d) Ut,mmrP\. -e<7)#M(4. Ht ( K N ) HiOEf 
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e) Att, A=diag ( A 1 AM k LXimZfl 

mfimWfot), A 1 , ... , A«(4. Ht ( K N ) H 

f ) U t (± , ffjij U WftateMff^JT"* I) . 

[0027] -fLT, J<»&ilfcVvb»9>«. r^^— ^ 
-7-f 'jy^" (waterfilling) j A\ :/ fc*f l/C&fcfi" 
giU~>< = (^-1/ (AM «) 

[1*1] 

i 

t-K9 . fOT-^'i^ yb^IE-C'*^ t 3 T-¥ ^ 

yhi*tii&^y-?-cs>y. a. 

[0 0 28] SrLV^fjOii, * = Utdiag 

(A~i A~«) UklXfemZtl. diag(4. ffij 

tT«^^A"-^IEISfi|, 1 It^*-t 0 frfl[*0> 

mmiuzm^x . «= [z,, ... , z w ] 

ti, MfrLfhMi, MWM&z, zi = 
[zii, z iN ] frhtth, % LX, fi»^WP 

Wi= [w il; w lN ] (i, kv<? hucwost: 

[»2] 

[0 0 2 9] Xr>y7°3 0 9(;t3HT, A7JT-:?*h 

y-AS (t) (Hi ) (4, mUiT-7)V^rv-9^-\ 

0 1 1 JMM Nfflc7)tf 7"X MJ - A Si . . . s„ fc#§J3 
wc (03 K fi^^h;ix Wil , w iN co^ive 

y-A<7)#bM -?"CO-efL-fil£?)a»<^ WI^O 

[0 0 3 0] Xt-'/7°3 1 3ti5^T. ^~fX h U —A 
cO#^tMt-SS^#(tb"v H4. #7>"r^-llM. 
$R(4\ 3n£2&i l ltriOfe^Sfi-S. iftfcML 



T. mi^M^^#-9-7"Xhy-AtMLT«$tl 

Jta^#ttb'./ m4. siory-f^M^tfeu-c 
MISfu ^2coS^^^^-t7"xby-AtMLT4 
j£3iifcS»ft(tt-y Mi. m2oryf-^^s^t 
iswranffSft* . 0 1 Xz^-fi. 5 izElTmmTt>&. 
B±frt>Wt>if>-e$>& X 3 M J: 0 i^S&ROfO 

-e-oi d^bn^yx b y-A«. jnjfui i 1 t=i 9 

■y7°3 1 StiSV^jftT-tS. 

[ 0 0 3 1 ] 04(4. *«BJ30liat«oT. U< t>fr 

ffl<0Stt«7 y tM- £ frf § gff SNUIWft f-^ 
^LTjI«t^Nfflc0iIflTyT^&fIi^3Iff«fcj; 

^rTI>M I MOyXxAtfcV»TMfttl.7t^<7)fi-f-Sr 

[0032] 04c7)7°n-tXii;. 0 1 fc J: V'2 (0^- H 
^ x T^ffiffl-T I. *1I(0»S t*3 we ffiffl $ tiff 
££"C\ 3<^H2 1 1(4, fi»tf*8f2 0 9Kfif« 
ZilX& 0 . amro b n;K4, 03 1 WM^TIMS 
fL|.„ 04<7)Tn-feX^LT, 0 1 <7)a^-fft^ 1 0 
5(4, B^SrSafcSJtbS:^ fi»IHHS2 0 9!6> 

[0033] 04cO7°nHzXi4, #7l/-Af)^0t 
T774 0 3tfcV^T. gff«(Cfc{tl>T*«^^lJ 
J;yf-^^;bJUS^-y b 2 0 7 (02 ) CO J: a^HII*" 

ft y y^««te*T"^SE$ti§ . xf7 74 o 5 tfc 

^T. M-ti4mi*^l 0 5 (01 ) lz£ 0. S^w 
i= [wn, -, w iM ] 3&sfh3£3;H£. AftS<Jt(4, fi 
^(41itT« J: 0 ttf«3*LS . 
[0 0 34] sttlt, ff^KHl ( K N ) H = UT A 2 U 

a) mxi-v^imwftm. 

b) Ht (4, ^^)vmwM¥\namm,mi¥\x% 
0 . t (i*SWl«^fe«± < *ns>*ifc y y 

c) KMl ^ft^-Mf^J, 

d) UtilMSffflL ^^#^(4, Ht (KM H^S^ 

e ) A(4. A=diag ( Ai , ... , A" ) fc LT£«$fl 
§M#ffMTS)0, Ai A«(4. Ht (KM H 

9. ^tffiffl^Wfs^yxby-A^m^^.tet 
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f)ut {±, ^juwJtfsaESfr^-cfcs. 

[00 3 5] ^LT. i<ttfe*utV^»9>S r^_? 
-7 4 'Jy^ (waterfilling) j £\ u izM LXBi.U 

mi] 

k 

T". kJ4. 1^4MiT"cOM^IL Pli.mtiZil 
^ybgfrtMI-^^-^t'ftO. #A~ (4, #« 

wwc«t-i>m7j£«itTO»t'*^ 

[0 0 3 6] HtU^t?!®^ 0 = Utdiag 

(A~i A~«) Ut LT?E»Sil» d i ag 

(4 . fft<0£T «0x y MJ *«Hf n-C*> Sff ?iJO±*M cox 

fffl « Ofcfllti , *ftt7J (c*r*V , * = [ z , , ... 
, z„] OSS^SjBiftSftJtfi*^ WPf: t 
TffifflSft.. Mfr^hMZ, IgiJcDMAz, Zi = 

[zii, z iw ] % LTs fia.x^M' 

w i =[w il , w iM ] (i, m*i? YMzm^X 

[»2] 

[0 0 3 7] ^CO'ik. Af7/4 0 7CSMT:, $te£ 
S^ffi^l 0 5 (01 ) ^KIE'B^ft 

fi 0 

[0 0 38] XT"'y7°4 0 9 (04 ) fcJSW^ ATJr 
h >J -A S ( t ) { 0 1 ) (4, #Uff rv;l^7° 
l^tfl 0 lfci "3, Nfflt01?-7'^hU-ASi... S N 
t^glj^ilfio T-^h-U-ACO^Ji, Af774 
1 lfctS^T (04) , fia^? WPwii , w iN 

w-e^-mi-oT^^ns. n±, i*^n 
tx^mn-hi . Btmrntr. ##€£>t-?x b y 

-ACO&t" v Mi. ^CO^ft-fflCO*^? WI^COS 
[0 0 3 9] Xt ~y7°4 1 3fcliSVvC, ^7"^bU-A 



M£«4\ imSISl 1 lfcJOfe^ft-S. CifUdWL 

mi<50S^^#-9-7"Xhy-AtMLT«$ti 
fcfi»ft(th*>y Mi. ffiicoryf-^Jp^tisv^T 
MM-Zti, m2CDm&fr£>&y-7xb , )-MznLX t k 

iswcanSSftl. . 0 1 t^-i 3 t«T^«T-S)l> . 
ja±*> ^.Hfl e>fr?& h i. o t . m j; y £> ± # t*o 

*£D± 3^^'p-tf7x h y-A(i. Jnjffii 1 1 1=± 0 

774 1 5\&\YZWT-tt. 

[0040] m— <r>^^)l*)W5\ft^*r^)li5 itfifi 

Zfij (TDD) ^TAfc^tlgffl-fSfeftC!)*^ 
W»o£liW«U*Sv»T. -M^.jfcSMigJi. v{ 

(i. l«ltM^^ J r^&JilI^rpI^ J f^fej:Vjt^|fi] 

f-**/u#*JHu ^•ftifrv-mmz&uxwzz 

[004 1 ] Ltzt^X, W5^^^)Vcr>^.\m.t)K 
MfrM-* *frWSffl8kk. nti-^r *A>JE§ fc=3r0. ifi 
-Hm>9 cogfilli 4 , Ji^ft yy; «gff « t J: 0 a 

mizmn^iitz^xcoi-^^im&^iti z t wx 

^•Ogff « i:|S)t^-v fc =5r 0 , Ji^fa U V ^ ^ 

Jt^T^+^ffi^SMr-fS i fc^'t"^ fi „ 
[0042] 

MIMOyXrACfcUT, *7>"ri-*»tjl^S 
[0fflWffi*^riJfi] 

[0i ] *HHH^at^-oT, ^< ^^wffiMti.W 

[02 ] 4v^^^I!Cf¥o7fl«$il^M I MOyX 
^A<7)7 v :»«gft«toM^W : 5:g|Iii-&^0 o 

[03] ^mmmmzm^x. ^*>cofflwt=t>w 

SOttfgfeitA'^a^t^ilS i -3 M I MOyXf 
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^7°o -t: x % 7 d -f- ^ - b coffMT-^-r m » 

[04] *^<joj|rat^oT. l^feAHOfflMttW 
fficotttgfc iV^g/^'ffoiLl) i3t, MI MOi/Xf 

1 0 1 f-?W7l/^t 

105 rn^im^ mm^ 



117-1, 117- 

1 03-1, 1 03- 

107 ryft 
201 ryy-r 

20 3 ¥*jyayK—9 

2 0 7 JiST*ft^SFff iW'f-r ^/WESa- y 

209 mmn.^ 

2 1 1 W}$rt-*r*)V 



31 ] 




(51) Int. CI . 7 !§!! FI 

H04J 3/00 H04J 3/00 
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[«Mm»#©*H] 

mi U r. r £ iifc 5" > aK/Hf JH * n y ? Srffl V ^ 
^*>j CMLt, ^SSaifffi^tfiJ^dST^T 

u 

oft, mmmjozj $ i^-eaaaLfc^? wvx- 

oft, - y ^Sfc&roSSc©^-* fc&it S#r 

fa riiffiffi^^jt-rsfcftroM^i/^^uj t*tt 

u 
t, 

"C, 

if!7^rto raftffi^&tfJ&tSfcft©**©^ 

v ^ 5 3r &awxift%*fm-r a at t , 

7- y xfft^ 5 y t , 

tfriH^ 7 - y ©x - * £ p / s iVD/ 

L , ^ £ ftfc S^jK/UBJH * n y * V ^ 



Bt#J9 ST feftrv JM-<5 ^bxmm 

E^&i^Jjv^^^iSllLT, ^1^5:^ 
Ma*EitSoVT«IE£^fcv'^/i^ffl^ u y? 

z%^xmm<Dyu~j*zm.M-f%m.w^&b. 

;i 5 r i fc -f 5 ffiffi fiS„ 

«st u r n x±m £ tifc >^mm^ xx y t %m v ^ 

SHt7U— Art cd rji jfffl^£r#S-f 5 fc* 

^^©Es^fc^gi-ssaft^iMf 1 yf 

b, 

y- y ^«**ff 5 a» 7- y ^^^^ r^t, 
tfjfai^7- y ^s^cox-^ &p/s&ikj8j;iHV' 

A^LXm^i-^iiitl^Tyyb, 

% >?X\ Zii^iis<y \siW~V\cW@k-t 
■cflaifc ^ - y ^fr 5 7- y ^ y y t , 

V ^ d> *y V ^ ^^Iffl ^ v y ? <»«iEi ^ff m-t 5 «IE 

fufa«E* t S-^V ^TttE $ tifc ^^*VHD« ^ t3 y {r 
*m^xmt<oyv~^W^hmm^y-v-7b, 

[0 0 0 1 ] 

t, DMT (Discrete Multi Tone) ^tfM^OF 
DM (Orthogonal Frequency Division Multiplex) 

«fi77^t i "9 , is#coaft isiii^fflv^cx-^aff 
*-m^m b s aft i u?aft 77 & m 5 1> © 

[0002] 

m$k<DWM\ j^t, «*coaffsetov^Tf£0J!-r 

5„ =^ MiJ«^it#©^«5r#afUffl»/t*, 



-2- 



so mmvxmm^fro ^m^m^^i mmszti, 

[0 0 0 3] mft, -©i^ilM^fAiLTIt 
SS (Spread Spectrum) *S;SrffiV»fcfc©!jS^?LP>^ 

[0 0 0 4] ^©^ SSMlCiSU«Iti 

^offlSfflH^ttflS/h^M^IJ (Maximum-length lin 
earshift-register sequence) ^ 3 fflV> btl?><, 
[0 0 0 5] Jitas S^ftSffl-fSilfi^gi: 

■as&a. ^/W^ y T^ffiifTj^ftfiySI- 

[0 0 0 6] *T, ^f^ftPTSWSiLt, 
OFDM««P*S:*«ffli-5fl6*©iBfllSai©, Mffl 

fc, fcfcjttf, #fl»Ot oneO-toneX (X 

[0007] sutsR-m, ^mft^nfceaiv 5 

-^K*f-LTJS»il5ii7-y^* (IFFT) &firV\ 
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PROBLEM TO BE SOLVED: To obtain a spread spectrum receiver that can be improved in the ratio of the 
signal power ratio to the interference power ratio with respect to a desired signal and, in addition, in 
reception characteristic. 



SOLUTION: The spread spectrum receiver which receives signals from two or more transmitting stations is 
provided with subtracters 1 and 2 which subtract interference replicas from received signals, a reversely 
spreading sections 21 and 22 which reversely spread the desired signal based on the subtracted results of 
the subtracters 1 and 2, and propagation path characteristic estimating sections 23 and 24 which estimate 
the characteristics of propagation paths from the reversely spread results of the sections 21 and 22. The 
receiver is also provided with multiplying sections 25 and 26 which multiply the reversely spread results by 
the complex conjugate numbers of the estimated results of the characteristics of the propagation paths, 
common pilot symbol generators 5 and 6 which generate the common pilot symbols corresponding to their 
own transmitting stations, and multipliers 9 and 10 which multiply the common pilot symbols by diffused 
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replicas by multiplying the multiplied results of the multipliers 9 and 10 by the estimated results of the 
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Translate this text 

PROBLEM TO BE SOLVED: To 
reduce or inhibit the interference of a 
pilot data, and to realize an accurate 
channel estimation having high 
reliability. SOLUTION: A plurality of 

base stations transmitting information /-.^^s v 

containing data parts and pilot parts, ( , , p \ r . 

at least one of which is allocated to ' _ \ J> ^ V/ j, 
each cell and which have mutually \ *" % y' " ! V " / \ 
different frequency reusing v — ' \ . * — ' ' " „ c 

coefficients, are installed. t v - - — f x < 
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cD^-f n >y hrt- F t Srfrf S . 0 1 fc*r$--fc>F53HS 
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r a c tj ^ t . b ^ t, mm £ ft £ t : - ? ^ F 

i - C 2 , C 3 Ji x 3-30-tr^^t^fiJSixTV^„ * 
IHr;F50FDMBff F^f-A^Jf»ff & 30«f 
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ffluTr-^aff . ii i textmrnvii.. 

&t)VC x , C 2 , C 3 i7)dlt LT^£ft£0S<7)T 
fljco-fe ? H 1 ^JMA-tf 7"A> F^WJDST t 

ixz^tih^? 9d3 iz\m3<nmm.mr7*^y f# 

VaSfrfrty HfciUOFDM i^TA£9tFT'ffiffl£ft 

§ £mmmmttm$L$tix ^5 . . 0 1 ts-tji 
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[0019] *HBHtS-3'<^Mo-y W^-^Kitt 

S. 02«±, 01K^-r*H-fe^5OFDMaff^Xf- 
AWM n 7 b^-bcOJl«aSfiJffl^^-y^^0 
T'ftl.. dWv-XrAtiiftS-fe^fflJtJis 01^ 

J ,' .- V, .IH^+.+i^ ' ■- K ' ■ '1 iiiV|,* + '. 

-9-7'A'yF^^fflv^TMffSftT^S., Mxii'- -fe^ 
C, tli, A^n^/^-Xi. ^T^3ffl(7)-fe^^ 
W:oTp1 t LT^-rmi^Jf«iWA>F^ 
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Abstract: 

PROBLEM TO BE SOLVED: To obtain a correlation output which is immune to frequency changes and is 
excellent in noise-resistant characteristic. 

SOLUTION: In this correlation detector, an inverse spread circuit 10 performs inverse spread digital 
signals ID, QD using spread codes Ci, Cq, a complex conjugate multiplier 60 determines multiplication 
signals IV, QV, averaging circuits 70a and 70b vector-average the multiplication signals IV, QV over 
prescribed symbols, the power value (IX2+QX2) is determined by squarers 80a, 80b and an adder 90, a 
multiplication result {K.(IX2+QX2)} is determined by a coefficient multiplier 100, squarers 30a, 30b 
determine the power value (IW2+QW2) of integral values IW, QW of prescribed symbols together with 
an adder 40, an averaging circuit 50 determines the average value HD of the power value, and an adder 
110 adds the multiplication result {K.(IX2+QX2)} to the average value HD of the power value and outputs 
the result of as the addition a correlation output. 
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Abstract: 

PROBLEM TO BE SOLVED: To provide a transmission diversity device having a plurality of antennas on a 
transmission side and improving the reception quality of a mobile station by controlling the antennas. 
SOLUTION: A plurality of antennas l-7a and l-7b are arranged on a base station 1-1 which is the 
transmission side. An antenna 1-10 is disposed in the mobile station 1-11 which is a reception side and it 
receives signals. When the effective transmission power differ for respective transmission antennas of 
the base station 1-1, the transmission power of the respective antennas are adjusted and transmitted in 
weight adjusting parts l-5a and l-5b so that the effective transmission power of one antenna l-7a or 1- 
7b becomes equal to each other. 
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SJ*^l-t3lt SlS&CDT ^T-t©{5T^* 5 ©T y^-t/S^ b 

[0001] 

[0002] 

tt5't tf> b#»^»SS«fi!c» Ait ft* 
(1986) KPL<RH*nt^5. 

[0 0 0 3] #ftJf©^/<?-->!fg«©A#£ 

i5(-S±feif 5-ii;fii©7yTt5-2 a, 5—2 

r y t -rm ") # 5 - 3 -e* -r v f- 5 - 4 ^ 
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5- 6 (orvr-i- 5-7 izmm-rz>um-?hz>o 

[0 0 0 4] *fc, «m^/<— ^^©»**-JlWft 
Soffit LT I MT 2 0 0 O^Tgf^t^tLTV^W 

-4at6-4b©2*tU #ilffelj«f ^eUfclfcH 
-f5„ *7yTt6-4at6-4b^f>iUil/5ft 
-§-i4STTD^>-=t-^6-3-Cjf-§-6-l 1 a iff-5§- 

6- 1 1 b ;h,TVvT\ ^I«6-2/b^W 
^SftSo -^t 5 , ft-^6-1 1 b(4, ffi^-6-1 1 a 
»*®«**-?irrffi^?&3o Space Ti 
me Transmit Diversity (STTD) fcPfifftS =*— K 

5„ ^©*&{i$lxJ4\ «^fiH8iS{M££ft«SSE9 
9-44, RCS99-68 (1997-07) RUM 
^ft^iM^&^C S2000-7, RCS2000 
-1 8 (2 0 0 0-0 5) l^PL<lfelK$ixT^5o 
[0 0 0 5] 07(4, ffrtas TTDS;{-doltSSili!MT 

*PliP2iU «i^Slf«^^^^?fc^, titttli: 
*»*J:5Ki, WittfPl=PW©A-C, S^T^x-}- 

©&if«*p 1 1 p 2*s<fuv^©sflr«*©aan»* 

K2i, **JS7 Vy^©j£ff PliP2 

5^oSffl**©m«i«*Ki^tt-<2.o mmmry^ 
i-<Dm<mmts<Dm>±% < ass* < * 

[0 0 0 6] 

[3S^iS»ftUi5t-r5IIUB] fflfE©£±i!iJiT>^^ 
W^ff^/^^f-Ctt, 3Wf©Sffli7J©«^T 

[0007] s=fc, s*i7y?tcMi*«si4o 
TV ^5 #&K: tt, f7yrt^?> «{f $ ftfcff 

[0 0 0 8] JSfcSfc, STTDiaSMT-li mb 

45. MSHLfcJ; 5 tg7±9, SttigTy-x -?-©j£fi 

[0 0 0 9] BufBM^©^«t4oV^-tt, SiffiiwT^ 
#S£Jllf Lfc$Ji4&5^ ^©^fc^-T^x^ffiS 



[ooio] «nera»&*aRfeu ssflr^ 

£r@^i LT&£;ft;fc%©T*&5<, 
[0011] 

■t-5 fc£>l^|jf*Jf 1 fH«©j£ffi >fi£B», « 
ft©7yrtMU »T>-x-t^'9#x.r1f^^ 

5 i ojy._h©r ^^£W^5Sfi«T"&5^»Jifc© 
m xmtmts srp as-r 5 ^ft ^-r ^—f^s;©**^ 

i-do^r, itfjfBSiftJiSi, #»a!-*3(7 5T^^45<Z) 

[0012] ft*3S2fe«co^ff ¥^/<—><?-mW:X 

SrV, ^yTJl«©fcB£L£L/cB#f;:, V/L 
(Hz) ii9±tv«T'as^'?#ri^#«i:-r 

[0 0 13] »#«3E«©2!ft^/<-v^£1tH:, 

at©7yft&liL, RHjSfewr^^fera-wfli 

i/ ^ s a^-m m mmmm k # it s r xir ^ro^a* 
[0014] tmm4mm<Dmm^ ^-^mmx 

tt, ft*il3(cE*©S±ffi^», j£ff*V^-^^T 
5 «rfBSj&Ji©»©7 Vxtic 4 19 fufE^ft^ £> © 

iccD»)fto^^T^tffea-r•5^ff^ffl#St, tuts 
^tf^a#©(c 4 o T# btLfclSSir J; 9 ffjfB£*Jf 

*srt 5»»r yr j-e>ffitifr<DT i^r-r^ bmm £fr 
zmmnj] *mwmw><» ^m^mm^^m l < * 5 ± 

[0015] M*fi5fi*©2l«^A«— s/^SS-e 
#s^^ii-r s n t 1 1-5 
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[0016] if*ii6fs«©^{f^V^-^s«-e 

[0 0 17] ||*a7EtoSt^^-VfMiA 

w^xm^mt-tzmmmt, tmmm^mm^ti 
^©T^^4f©gfi«^©^toWioTv^^ 

*^#L< & 3 4 5 i-ffJfflSttJIt&fl 5 «Hc©T^ 

^©^^©r>-x^^f ^ti^ffS^sM 
[oois] »*ii8faa«^f^V/^— >^t«^i 
t »t> m - ©it ^-co^ti sr ft x. x m m £ £{f 1" 5 

fc, R36ifiJBi6»fc5llfll§H*fll^«rSft1-5 l oK_k© 

r s Sft« xhh&wiMb nmxmtmts 

cot ^^©^^©r >7~t<nmm nti&mm-tz^ 

^msm-ox^zm&ia*, mti&&fi(oime>T 

[0 0 19] 

t vt -r fab mm £ *x a am s^j & mmmmm ©g 
aE^s#&&iaftJiK:jyrf-5o ^-©^s« (bi# 

fig) t, fJr©^lWM (12#I) }4, Sa^^f,©^ 

-rci y Mt^gft LT#»iii©¥^sffs^©ai^ 

(0 4#flH) tt, Mii^©«©«{fK:fflv^ff-5§- 

Lr#»ji©¥^sfim^©i;v^«ffi-f 6^ 
[0020] am, ^mmcommm^Ti-mmmm 

^^-V^-|c*srtS-HlS«T?*)5 0 S«Sl-l© 
7yrrtl-7a, 1 -7 b©2*ir LTV^5 0 Siffi 
1-1(4, fl»M«©a&«fcffl^5S&««l-2i:, 

^ajf i - 1 1 fcm^xmmimT>T-f(Dmii*ftotc 



*><om# (sir, /^nyHt^w^ r^-ctjyw 

n y Mf#P 1 fc/WB? hfll*P 2 tEBiJLTffl^S 

rti^-rs) ©aftci^5/^ps/ hflr#i«flt«i 

-9a, ^u?h«t2ifIl-9btMiU 
[ 0 0 2 1 ] X, SiiJi 1-1 ©&T VT 1 ^ 1 - 7 a , 

1-7 bfrbajj-tzmMmi-KDmmmjj mmt 
mm) ^mm-r?>m^mmni-5 a, l-sbi, m 

1B«^HSSB 1 - 5 a , 1 - 5 b ©#SiJ«^C 0 fcgi 

*^^1-5¥±SS1f«^»S»l-6 t, ffjIBSii 
|l-l©Tyftl-7a, 1 -7 b^r§(9#x.5^ 
^f7fl-3i, y^l-3£»f-5 7>ir-^sU 
9#xfM«Bl-4 i;55J|ffi£^T^5 0 T^ftl 
-7ali^'f?f l-3©-*©H^S lMfC, T 
Vftl- 7bli^ j/^©ffi*-©W^S^-S 2fl!fc« 
^SHSSBl— 5 a, 1 -5 b^LT^, S8R£*VC 
VS. *-f y^-l-aoXfcifiHfSOH:, 3HWI1 - 2 

[0 0 2 2] ^ibm -1 is±, io£t±©ryfti 
-10 (0 1 -e(41*©^EI^LT&5) fc, SttJfl 
-107yTtl-7a, 1-7 b*>fcSIW$^5^ 

pyb«#pi, P2SrSffit, ryfti-ioe 

a, l-12bfc,K^Pyl>itiaiil-12 
a, /Vny h«^2SflM»l — 1 2bfcjftR£ft, ft! 

BSl-1 4^Jr#LTV^5„ x, ryfti-io 
Ktt, SflWl-1 3feS^£ftT^-C£fg«l-l 3 

i^i?)fi!gij©affi©Sffli-ffl^5o fc*s, fisij©afflf4 
^^©^■fe-etTV^, fi9J©iiffiiMv^5^Si)^i - l i 

0-mm, ffitfi^l - 1 ©gfr^Ko^TfiM^LT^ 

[0 0 2 3] ff5*«|c38lt5»fP*RH-f 5. S*^ 

i - i », s*^ i - 1 »ii i-iit ©«sij©a 
ft i-ffl^sit ^-c i *mmmi- 2ta9^^f 1- 

3^LT7yrtl-7a, l-7btrffl^TSft 
5 0 7yrtl-7a, l-7b^6,ffift$ix5S* 
ft, i*«l-5 a> 1-5 b\z£<9&m-fZjjm 
XmmLX, 7yftl-7a, 1 - 7 b SrijO#^T^ 

[0024] wm\^tz.mmm(D7^ y^-i-zxmuis 

/v) i-fflv^5^f-^c i (4, wmmi-i i©7yrti 
- 1 o -t-gfi l, sft « 1-13 -ea« £fT 5 „ 

[0 0 2 5] HtllH«^P»g|5 1 - 5 a , 1-5 b~-©fffl 
»*©K3eM:«T©J; ^l-LTp^o Sftfl-lli, 
/^-f n y 1 Ssff « 1 - 9 a , ^n?Ht2S 

fl«l-9b^P>7yTtl-7a, l-7b£;frLT 
a y h«*P 1 , P 2 fc ^#ftjf 1-11 tS6flH- 
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So 

[0 0 2 6] Slll-lO/^ay h«* 1 SSflMi 1 
-9 a, rtjxiy hflr*2SSflWll -9 b*^7>rt 
1-7 a, l-7b^LTiijf$|xfc/Wny 
PI, P2tB, 1-11 ©T>"r^" 1-lOf 

Sff^tlSo ^cyHtfPl, P2f4, 
y Mf^lg{f*l - 12a, /W n y Mf#2Sff« 
1-1 2b*»5>|£»*W»l-14Kei3!9, IS»*ffl 

fi-utt, n y h«#p i , p 2 <r>mt>(Dm* 
Wim-r s„ «5it^o^i4, ^w p y hffi^sm* i - 

12 a, l-12bW^ft^Rljr^-?Olt 
[0 0 2 7] fHa©i5iiLT#fc^n;y Mf^P 

i , p 2 ©m^^g^n i - 1 (D^-^mmtiun 
mm. i - 6 LT^ftv^5e«t«t ± <o mtiwmu 

1-5 a, 1 - 5 b fcKS-f-SaWMSrKJe-rSo 

[0028] bp*,, w-^itmmmmw 1 - e «r 
taM»s('S^^T^ft«^^iss-rs«^iiMa i - 

5 a, 1-5 b<»$[J«i;£|££-f5tti3£W-t3„ SP 
«fc 9 ¥*Sfim.*SiJ»Sg l - 6 {cA^1-5„ 

¥*asflr«^iw«is« i - e (4, tfiiass]^ 1-11© 

5 J; 5 SCftAPSSB 1 - 5 a , 1 - 5 b <7>»1;£|££ 
1-5. «£1M& 1 - 5 a , l-5btt, tutecoj; 5 fc 
LTIgjS £ nfcftHW* t «fc o -Cflftl©*«fe-Cffiffi £ S*B 

*iiBxtt«^u, ®mm i-ii ©sflnt*©spjsn 

as*L<fc5a\ J:SfcaaM3i-ia»&3S«iS 

[0029] wsit mmmmm 1 - e ©awe 

KSttHStt, ^pyWPl, P2©^©ii, 
if *> fe©/W n y hfl|^-<o»iSiS*-C*>5*»*l9:fe1-5 

/WnyMf^-Pl, P2©ffi/j£ii:ffiA* 
L, # 5 A^Jfil- £ "9 itfJlEi^iflM 1-11 <D^mmtsf>> 

t>mw& i - 5 a , i - 5 b roffl»*s:K)ei-5 ±51- 

[0 0 3 0] X, El 1 Kiil^Ttt, S^WSfSP 1 - 5 
a, l-SbB^yfl-30W*S?S 1, S2I: 

v mm© t -H-Ktt fj^xTv^s sfriam^jpsifB/S 5 & © 

5 «5i«JPS©f|«i4, 1-11 ©S« 

«1 - 1 3©g{f W</w£^LTV^V^J£«fr,!f-e 

S6««i-2©a6flra**KBP"t-SJ:5l!:Lr 
[0031] ftfc>, i*®liI7yrtatM^ 



/^-- ^t-fcttSSttJii - lroryrti -7 a, l 
-7b©af|i, fPft^wSffiSS^il&^Ty^-^iI 

lift o T V ^ it^fc i4, tufESifiJf iz. 

oim^-f&o for, griacDi 5(-bTfi^Lfcmfa 

SJffiiml - 1 ©T^x^-1 - 7 a, l-7b7yrt^ 
e>j£ffi£ft, #IbJf l-l lT?3frrsgffi«#©¥*& 
m#L^©^Mm©Tyx-t£rffl^T<b&v\, fcr 

tt»*K^9-««*i5-H»*v\ 1 OfflFEJLh 

#©*««*£ v, ^yTJlzgft©i£JI£Li^5 
t, v/l (Hz) r-febfc^tiStwe&So 
[0032] HuieLfcgi i (Dmmctetf&mmnjjmm 

»o^tHTtii?]t5 0 iiffiB»»Jf 1 - 1 ifc*s 

- i a»e>3nt sftfe^w n y vis ^©tos««^©^ 
srn^tfem* 1-14 -r-aoe-r 5„ 

[0 0 3 3] tufa^^ffi^l - 1 4©m*^p>, 7> 

tts^ l - l i-fc5¥^Sffi«^ft5iJ«S« 1 - 6 

1- 1 l©Wgft*##*L<*5£5fclltf1E^Mft 
WSl-l 4roffi^^SiJ#P*i: LTK£1-5-t^J;i9 
^ff«*^M«1-5o 

[0034] ii2(4, *»w©-#i ©3s*^-cs(rias 

TTDfe^*3(t5**#iJ-efc5„ Mi2-ioryf 
f^2-7a, 2-7bO2*iLT^5 0 1112- 

5STTDiy3-^2-3i, &^-y^—?<DftJi% 

v T\t^xm.m^%mm<Dwmm^hmnm2- 
2i, W2-i nc*s^TStfs^r>"7 i ^rowaij*' 

Wuy Mf-^-P 1 fc/Wny hft-^-P 2 fcKgijLT 
fi|2-9a, ^P?h«t2iffil2-9bt^ 

[0 0 3 5] X, £Mf% 2-1 yrt 2 - 7 a , 

2- 7b(Cg^StL, §7yft^^At5ilftA 
MfcffitSB) £WSEl-5a*jP«8|52-5a, 2-5 

b t , WIBS^WISS 2 - 5 a , 2-5b <D#$fflS?- 

c o izmm Lmmmm m^^mm-r^mmim^-r 5 

ya^2-3©ffiMm if2-4a fclf^-2- 
4 b left 4H»£ft-tV-C#*2!«»2 - 2 ©A^*^ 

^!:SBs^^^^r^^5. rrr% tm2-4b», stria 

t 2 - 4 a C0*««»*-t?3g-rif So 

ftffi2-2©-^J«tti^ffiT-E 1 i4«^fS«f|52-5 a 
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©A^ssmc ^©m^jj&^E 2 itrntsmmi 2-5 

[0 0 3 6] 2- 1 1 (4, lo^J:©7yrt2 

-10 (H2-CB l*©*g|^LTfc5) fc, S«J^2 
-lCOT^X-^2-7 a, 2-7 b^Pj^WSftS/"*-^ 
pyhfftPl, P2&g{fU 7yrt2-10^ 
LtiUJxTV>S/^n 7 Mt*l£««2-1 2 
a, 2 — 1 2bi, (Woy Mt*lSflHl2-l 2 
a, /^c?Hf^2Sftl2-l 2 bfcSSRSjT,, «T 

B*2-l 4£rjytLT^5 0 
[0 0 3 7] X, T>-X^2-l OtIJ, Sff«2-1 
3^g^£tiT^3 0 $i«2-l 3©WA4S^E4 
(4, STTDr3-^2-l 5©AM^E6tSSJ 
tiTl^T, STTDf3-^'2-l 5f±> lil^fjl 

ffi^-C 1 fc^a- FLTfH*1-3Bf«f-§-S 1 , S 
2 (2-16) iLTffiMfE5A^ffiM3 a ft 

%®mm 2-n ©anwsL sam 2 - 1 ©s« mico 

[0 0 3 8] #3*j&£#(73tW£IftiM1-3o H2ir 
S8V>T, *i*^2- l©WJcDait(-^V^If-^C 1 

ff^-eSTTDa:V3— ^ 2 - 3 fcftlxi ibtt£o S T T 
D^y3-^'2-3lcSP^Pjix/cffi-^(4 N {f^2-4a 
tff^-2-4 b ii^i^ — K£ft5„ STTDIV3 
2 - 30W^jffi^ib^f«2 - 2 llUPitfciUfcW 
^4jMfl§2-2ir4oT:^3-^ffi7j£^yT 
flt^-CSPLT2lflttB2-2*»6)fll^2-8a, ffi^-2 
-8btLTt*«2-5a > 2 - 5 b (CffiTJ £*t 
5 0 if2-8ali7l^t2-7a|:, ff^-2-8b 
tt7yrt2-7 b^e 3 «-*^»^2-2{c^t,ix5 <) 
r £ -effi^ 2-8bft, |f2-9« ©#«***-?« 

[0039] s*^ 2 - 1 s*s 2 - 1 t&mm 2 

-1 1 i©eSU©il{f dffl^Sff-^C 1 £rffffE©4 51- 
STTDxy 3 -^?,lffi2- 2 Srfflv>S*W«8B 
2 — 5a, 2-5b^fLT7yft2-7a 1 2-7 
b5rfflV^T#®ji2-l l^^jf-rSo T>-X-^2-7 

a, 2-7 bfrb mm $ti5m^i4, «^nsggB2— 5 

a, 2-5btCit)ftJfi-t-5*jfe-CT>'7 1 -?-2-7ai 
2 — 7 b ©MfTJ^f L < ft § sME<3 < 4 5 KH» L 

[0 0 4 0] BfifBC0T>-xf-2 - 7 a, 2-7b^?>l 
#»)^2-l 1©T^X^2-1 0£ 
^LTSff*2- 1 ^STTDf3-^2- 

1 5(CJPX.F J ^5 0 ^LTS1> S 2 Wf^^iJfH-^-T'S 
TTDxya- K$tLfcft#2-4[4, STTDf^- 
^2-15T'fa-KJJx> ttOft-^-Sl, S2 (2 



-1 6) Kti^llS, 

[0041] mm^±mtim^u 2 - 5 a , 2-5b© 

RSr±£JlT© 4 5 £ L-Tff 5 . 2 - 1 [4, n 

y hflt* 1 2-9a,^n? 2 jilt « 2 

-9bi>f ) 7>'Tt2-7a, 2-7b^Lt/^D 

y h«#p i , p 2 1 *®mm 2-11 fcgm-s. 

[0 0 4 2] SIM2-lffl/VBy Mf#l^f«l2 
-9 a, /^Py Mf-5§-2j£{f«2-9 b^tT^x^- 
2 - 7 a , 2-7b Sr^bT^f ^tlfc/M n y Mf-§- 
PI, P2tSr|!iI2-llO7yTt2-10t?S 
ffTS. ^tiy^pi, P2i4, fc©**©^ n 
y Mf # 1 SffiM2 - 12a.^f y Mf^2S« 

z-i2b^f»tta«2-i4tei3? 1 s$Nam 

S2-I4fi. ^p?H^P1, P2©ffi7j©^£r 
tfeffl-fSo #,3ffi^-©^t4, ^PyHf^ti2- 
12 a, 2 — 1 2 bt^-*ftif£R(7T7<-*©!i£r 

[0 0 4 3] ¥MI «^SiJ#Pgg 2 - 6 (4, mlfaffltP 
iir£^T«;*Jif!S§B2-5a. 2 - 5 b K£jf*^ 

iattlfc^-fnyHItPl, P 2©ffi7J©S£ffift 
^2-1 ©WSIfll^lJtPSB 2-6 ©S^LT^ft 

v ^R£*#-e«;*>anss& 2 - 5 a , 2 - 5 b ©h« a& 

[0 0 4 4] flfHb, /-?-f n y hfa-^-P 1 , P 2 ©ft;>J© 

St, J?tb0^n? Mf^©&S^±-cfc5^£Ei 
* LT^ft V 4 ¥*>)gft«*S(J#Pg* 2 - 

6(rA^1-S„ ¥^f«**lJ#PS*2-6i4, lfflB» 
IWS2- 1 1 (DgitnM^^WtDTyTi-KjStLXm 
fSW*SrliJ0i-5J:5li1t*fl»gP2-5 a, 2-5 b 

[0 0 4 5] S^WKSB 2 - 5 a , 2-5bi4, WIS© 
4 5 (C LT^Sff STjfftJWSB 2-6£J;»3KgSn 

±®mmc 4 9 ji*n©77?i-t?s*jf 2 - 1 a> & s n 

ft S77$iJfP«tt 2-6 ©HufB|g^«#i4, a y Mf 
tPl, P2©fij/j©^, !?t?)©^pyW^ 
3S«i4S*-e&5*»&K3&f-5^£, /VPy Mff-^P 
1, P2©ffi7jSri:ffiA7jL,, #SA7J«£4'9*ulB# 
mm 2 - 1 1 ©SffS^^f6vMliJ©T^x-t-£*tLT^ 
ftm77?r±tSP-t-?»4 9£e7jflMgMa2-5 a, 2 
- 5 b fcSiJWi&KJg-tS 4 5 £ LT tftv\ 
[0 0 4 6] ft*5, gl2(C*5V^TS7j|)l«ai2-5 a, 
2-5 b (4, j£ffitg2-2©tiyjffiEl, E2t#«l 

u s«« 2-2 ©^ftWTj^rtiJp-r s 4 5 m-r 

5o ^5«7JRft©ii^{4, &mm2-l l©^SIf«2 



- 1 3©s« ^^mmLx^^^mm^t^mm 

[0 0 4 7] KnEbfcH2 0»iflK:*s»t5aSfll«*|« 
[0 0 4 8] EI 3 fdt, *IPJ»H#B»HIS#iJ'-e&3„ 

t&^r, «jfi^2-icoiiic©ry^-j-2-7 a. 2 
-7b CD?[J#^J| ffitaSiffi^ 2 - 1 ®#7V 

7^a» e> £»® imm ic^xmtmm-r 
5 0 ^LT«3^f+^a©gjiics^TS^»ii£fi 
vx&mm^mnjj srsis-ra t>»T-*> 

[0 0 4 9] IH3ii, IMT2 0 0 0Mti*Wk^ 
Tl^5 W- C DMA^ScDj&jf ^-v^til^ Lfc 

^SSifi/i 2 - 1 cogff «^j9J^SB 3 - 1 , 

3-2, 311^3 - 3cD^-C3b3o *fc^tbJfl}2- 1 1 
SlfB 3 - 1 , ^f+^agB 3 - 2 , gft« 3-3 £H0.©R 

1-0 

[0050] 0 3 (r&i^-c, rvft 2 - 7 a t-fifl;^) 
mmi$ 2 - 5 a ©ffl^jJB^ PyfMl j§ffi« 2 
- 9 a CDftTjS^ , £ftttt 3-3 <D~1j(DAti^K^ 

83E2-5 b<7?(±i^S^, /^nyh«f2ai2- 

9b©w*sis^, sff«3-3wte*wA^aT-ic«-^ 
[0051] sit «k 3 - 3 w^ttgfts^sueas 3 - 
-cv^a. jKW-*a.agp3-2©w^tt, futsLrcWgff 

2 - 6 ft, 3@lftS*S:W»-t-5S!l«iJI*« 
#SiSE3|52-5a, 2-5bKi»€-t-5«IB*^rf-5. 

v^#a^ 1-11 ©sums*, s*ii 1 - 1 

[0 0 5 2] fi55«^jc*s^5»f^*»W-t5. @3(r 
3o^T, SttJi 2-1 ofiSi|olfl|:|v^(tfc 1 
ft, f^S^Wt-^ffcSiiV M&itSl, S2©fifl?! 
ft-^--CSTTD3iV=t — ^2-3tlP^.P)H5o STT 
D3i>-3-^2-3(^Px.P 3 tlfdf-^i4, «*2-4 a 

[0 0 5 3] STTDxy3-y2-3©tH^jS5^?) 
^{f ffi 2-2 idJPx. ^/tfi^ftiitfHSg 2-21'iot 



2fl»feff#2-8 a, fS-^-2-8 b i LT«^M*g|52 

- 5a, 2-5 b{Ctti^J$tb2>„ ft#2-8 aliT^T 
t2-7at, ft2-8bft7yTt2-7b^P>S- 
*IMB^2-2{CS6btb«. rr-Cft^-2-8 btt, ft 

[0 0 5 4] SifiJf 2 - 1 it, 2 - 1 b®mW) 2 

- 1 1 £©fi#J©«« l^V^ff-^-C 1 Srtflfacoi 5 t 
S TTDxyn^^^ifli2 - 2 SrfflVvttfcflSElB 
2 — 5a, 2-5b&jMr7yTt2-7a > 2-7 
b^fflV^r»S)^2-l K^f-TSo T>-^-^2-7 
a, 2-7b^P>£fi£*L5^i±, a*W««B2 — 5 
a, 2-5 bt i"3«J6-rS^-t?T>"r^2-7 a t 
2 - 7 b co^jf L < ft 5 fl^E-i < i 5 fcUSE L 

[0 0 5 5] iie©7yrt2-7a, 2-7b^bl 
mztvfcmmt. Mi2-ll©7yft2-10?r 
^LT§ff$l2-l 3T*gfi£*L, STTDf=-^2 

- 1 51^JPx.5>tl5 0 ^LT*^2-l^joV^TS 
1, S 2©NF^?iJfi-8-i-STTD^>'3— K£ixfdf-§- 
2-4it, STTDf'3-^2-1 5ff3-K^, 

i ©ft-5§- S 1 , S2 (2-16) t^P^HSo 
[0 0 5 6] ^®]^ 2-1 1 ft, SJ*^ 2 - 1 i^iiJf 

2- ll tcofflJ3iJcDii{tfrffiv^5ff-8-c 1 St^LTI^ 
^i/^lf«d^T>'7 L -7-2- 1 0 Sr^ 2-1 
KSSflM-3. *iffi^2-l©Sjta3-3i4, ttJlB^tt 

12-n fabomn^mm^^ia^c 1 stt^ 

t2-7a, 2-7b t&totZ. SffiH 3 - 3 ft, & 

112-n *>bss«snfc«#c i fcgftit^siM 

3- 1 (Cj5^§o 

[0057] S:itmm^u 3 - 1 a, ffit©^»js^ 

ESitm^»j^3 - 1 fcsoftsgft s^ro^it^ 
m^mimm-t ?> mmmn 3 - 2 1 £ k # t t a ^„ 

[0 0 5 8] ffiS«^S]if^^»jf-^S:T^f-2 - 7 
a -C£«Lfc£««*©¥i8H&rbl, - 7 

b -Cgff L fcSff »¥^tt*rrb2 1 *5 # , -t K» Jt *r 
b = rbl/rb2i:*;<o 5 H 4 CD J; 5 

^tii, rb©jt}4#9)ji»jiiiac7)^it 

[0 0 5 9] SWSTJSiJ^ 3 - 1 Tfflm, M^fLfc 
CDWItrbl, rb2f4, ^ff 3 - 2 dfcx. ^tL5o 

^ff^as3-2ft, mftnjjmmtLU, mmmm^ 

[0 0 6 0] ffjfSco i 5 1 LT^tH L,fc*HH-«J*£flMt 
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mmm 2 - 1 owgiiAa«t2 

- 6 £^ LTa^P^S 2 - 5 a , 2 - 5 b ©««(:: 
[0 0 6 1] WSft«^$lJ»SB 2 - 6 [4, 

te?ssff e^»¥»iW(-s^v^TBfjwH#a^ 2 - 1 1 © 
5 ± 5 1' 2-11 ©sit «*©¥*&« &m l < 

fc3*\ i5^<J;5i-) lA«2-5a, 2-5 b 

[0 0 6 2] «^JMMa 2 - 5 a , 2 - 5 b }4. tfrfBcO 
«fc 5 bT¥Kjgffi«^$iJ#PgB 2-6\z£*>W££tl 

tz.ummc t y) mtoKoxm-vm&m 2 - 1 1> e> 

[0 0 6 3] ftio, H3i^*3^rH, fttJl!S§E 2 - 5 
a, 2-5 bfl^ft«2-2com^iSE 1, E 2 t^g-* 

u mtm 2-2 ©j^i zmto-rz 4 5 i-t- 

5o #SifiP»c0iS«(4 N *&»2-l©gflr«3-3 
©gif « 2-2 ©i£ff ffi^j &Mmt& 4 5 

[0 0 6 4] 04(4, #?Pj1©Eg#B©*tt«-??fc5„ 

* y*r-t\cmw.m& t ^mmzmm icmttx-% 
•c, H3 fccD^iirv^^^cD^-efes^-e, » 

tttJ , 12$, ft?fffttaflr¥£ (1992) (cPb<TE 

[0 0 6 5] W*,, #»Ji^llii:«S7Vx^Sff^ 
»^©ff^©¥^Sffm^£ittM-5£, 

[0 0 6 6] 04^33V-C, {iS^^-^T^X^ 
(4, SEfitfi7^X^4-7 a £7K¥«£7^r^4- 
7b^£>&<5\ ltI»7yrt4-7 alCttS^fH? 

2 - 5 a ©ttj;7j$B\ /V P y h«# 1 SflttH 2-9 
a ©ffi7^KH\ gftffi 3-3 ©-^©A^ffim^^S 
«£ft-CV5. 7K¥{i?g7^7^4-7 bKttS 

7^«2- 5 b ©ttWffi^ n y Mf-^2i£ff« 

2 - 9 b ©ffi^ssn\ sflm 3-3 ©ffi*©A^j*^ 

[0 0 6 7] Sffljf 2 - 1 (4, ttnEffl»^^-^r 
yrt4-90iIM7yrf4-9 a £7f<¥fil«7 



Xft4-9 b^bfiBU^^M^fi-SHr^ftJf 2-2 

[0 0 6 8] ft:Jo, SfrfSLfc^EiiST^X-7-4 — 9 a 
t7X¥MKT^x-^4-9 b(4, 7K¥MKT^xf-4- 
7 b t«*aiES 2 - 5 a ©!±j^ffiH\ p y hitW 
1 gffli 2 - 9 a © W^ffi^ . SflHS 3-3 CD—jjCDA 
^JfiB^^SBRLSfc, iEfit7yft4-7at 
H^ff^ 2 - 5 b © ffl;fjiSsi\ n y b 2 i£{f 
!2-9b © m^ffl^ , Sfi«t 3-3 ©ffi^r©A^S^ 
&#*«8K-f-5 4 5 t LttIV\ 

[0 0 6 9] 

£ © Pfl T*i*«1I^ Srp m-T 5 £fi ^ *s?-ttto 

■r%(D^m^(omm*m^^x^6m^wmmm 

©£•(?«// ©T-^Jfi^*^ o -CV>5#&t? t> &*J*^)T 
>-x-7-©^fm^^^L.^^£ ^^iCriS 4 5 fcl^S 

[0 0 7 0] f**3j 2 lE*©Slft^ v^Sfll-e 
(4, SUE*^©ffi^:©rvx-7-i4, ^ft#:©*«Sg 
SrV, =¥-YyTJl?SS©?S*^L£LfcB#i-, V/L 

(Hz) 4'9±#V«T'SS[^ip#r£ic4'9Ty 

[0071] tmrnsBm^ma^ y<-^mwn, 

%-<Dim*&7Lxmmcmm-tz>mmmk, tmmm- 
bmnztizm^z^m-tz 1 o«ji©r yft^tt 

mmKtev s r >-x^s©sft ^©^^ii^^^o -c 
© r yf t- ^ e, m 1 5 ^ 5 mm * ttiis#»^ © ¥±§ 

S««*^tSf L<45iy tf|«-r5#a**r 5 - £ 

1C4 9, W-CDMA^Oiffi^^-i ^^tfflV^S 

#ft)i7^^©Sffm^©¥^«^^/ ce5 ±JAt ^ 5^^ 

xh, ^mmmr>T^<Dmmm^mL^m^tmm 

[0 0 7 2] ft*«4fH«©^ff^V^— >^er- 
i4, l*S3l^«oSMH:, >f-*ff 
5 tfifBS±fiJi©»©7 4 5 ff!fB#»Ji^ © 
SftS^^Sft LTffilB«-7 >-xt-©g{f €^©M** 
tbZ^mt, BtJfS=§-7>'x-7-©Sft«^©J;tX{4^*S 



[0 0 7 3] lt*]l5fB*®^{f^V^-Vf-gg-C 

[0 0 7 4] lt*^6fB*©^f^V^—>^gg-e 
(4, S±fi^»«*©T>-^^f±, />£< 

Sri^t t? § 5 T >y~rx*h 6 ®& ¥4 ;<-^T 
[0 0 7 5] lt*Il7fB«C0^f^V^-^^^fm^ 

#iTflrf-*asflr-f-5£«&fit, ant 
& 5 » t <n m xmt m^j zmm-t 5 ismx & o r , 

L< 43 J: 5 KIWBlilWSKi^itaWStrorv 

^x^?>m^xh^mmmryT^^mim^ff^L^ 

yr ^#*3j£ff ^ /<- v^f - w &#3b h ti 

[0 0 7 6] |f*3S8fB«©^{f^^"^^fS^ 



i 5 *&§^»»©¥#3te«###L< *3 J: 5 i-flfB 

mmistizmmmjjzmM-r&jjmicxv , w-cdm 
mmti(D¥-mmmft?>Wr&i^^xh. ^mmmry 

[0ffi<ofi«&lftW] 

[0 1] S*^T^^«#^f^^-^^tfe(j-5 
[El 2] *»MOSTTDffi^S3{tSlilS^&5. 

[0 3] gjtm^w^SrifiSco^ii^ii-ov^r^f+^a 
1- 5> #38 w co *s^u -e h 5 o 
[04] fis^^-v^-r^f-j-tfflv^^siw©* 

[0 5] «©*^T^r^#^f^/^-^^© 
[0 6] tt*cDW-CDMA^S;©^l^^-Vf-0 

«^0-efe§„ 

[0 7] SflWSr^f^eoSflMt^lcipiftttftSSas^t 
[ff y-wri&SU] 

1-1 

1-2 SHBtt 

1-5 a, i-5b ^^-r vmrnm 

1-6 

i-ii m>m 

1 — 14 7i-f htfWa 
3 - 1 g{f «*aij£SB 

3-2 jKtH&airc 
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[03] 




[07] 




(51) Int. CI. 7 HSlJfE^- FI T-va-K (##) 

H 0 4 B 7/26 D 

F^ — 5J021 AA02 CA06 DB02 DB04 FA14 
FA15 FA16 FA17 FA20 FA24 
FA26 FA31 FA32 GA02 GA08 
HA05 HA06 HA10 
5K059 CC02 CC05 DD02 DD06 DD07 
DDIO 

5K067 AA02 AA34 BB04 CC24 DD44 
EE02 EEIO FF16 GGOl GG08 
GG09 GG11 HH23 KK03 
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SPREAD CODE ALLOCATING METHOD, SIGNAL TRANSMITTING METHOD, SIGNAL RECEIVING METHOD, 
TRANSMITTING DEVICE, RECEIVING DEVICE, AND RECORDING MEDIUM OF MOBILE COMMUNICATION 

SYSTEM 

Date of publication of application : 19.07.2002 

Application number : 2001-341105 
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Inventor: HANADAYUKIKO 
HIGUCHI KENICHI 
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Abstract: 

PROBLEM TO BE SOLVED: To efficiently use a spread code for a downlink of a mobile communication 
system using a multi-carrier CDMA system. 

SOLUTION: An information symbol is multiplied by a short code and further multiplied by a long code. 
An information symbol series is copied as many times as symbols equal to the series length of the short 
code by information symbols and arranged on a frequency axis. Then the arranged information symbol 
series on the frequency axis is multiplied by the short code. Further, the information symbol series on 
the frequency axis multiplied by the series length N is multiplied by the long code. 
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(57) [gift] fifg«££J»SS#: 

Aiv^^AoTt) p^m^ tm&%%9)#m\c 




«-T5 r t fci 5 ft #*:^t-S#»»«i✓;*7 l .M^::}3 
^■j■^^2;fW^-iH!l!!) STMT'feoT, 
1 o©1f » v bfcS t ^ L^lft 5 £ LJI3B 

fc, 

1 ooff«v^jJ?/v«r«jaLfc»± 5 fcfiv\lfti3 MLS 

5 - 1 t r 5 ^aifift >- * *r a k ts tt a ft 

^*?9©*m#^ ^tf/vzmm l, mm 
A-zjnmm$i±.izft'<?>xTy7h, (b) mmm±. 
\m-< htitmm W/y^tjif u i o(D«f* 

ft V * 9 £ LJS« Srfrt" 5 n y ^ a - K fr&hismm 

% lt , iff iaif « v xsvmi * rfimttik l fc 
fe«lt«^yj}?^?tj^**5^7 i s'^t, (c) tfjia 

[W**3] mm^y^ (b) (4, &mm*mm-f 

5 fc * Kffi V ^ tL^T ©««5£*M K *ii (C#J t) s T t, 

SScfcU^v^iJ^&^TL, IWB^yT' (b) tt, 
at^LVW[Jft^L^Bt^#^5^3- ha- K 

IN" 5 rtt±9 fflfSfe»tt#->^*Vv^iJSr**5 ~ 

[»#*5] BfJSBn^^n-KilHffWSf-^^yT© 
ftfc^LV^W^L, MfB^x^y (b) tt, 
-h3-K**»-rS^i:H:J;t>, lifjlHf-:/^ y T© 
S « LV^iJft L jgfll -T 5 V a - b a - K 



3**11::** Uta^ a- Ka»f>Ja**#flfc: 1 4/ctt 

«ws^y#^i*v7 h &«ft© v- 3 - 

5 r <>; ^ i 5 2 E«©ffi#j£ff 

^gfMt-feot, (a) mmmmmfrbmmw? 
ftts^T^t (b) Hfrtafctit'ffffi^^^/^^ijic 

^i/3-hr 3 -K^A,^feK^^^«L, i/3-h 

3 - k© & jije t # lv ^»©itfc«F-§-5gDt^fim^ 

^MLt, HfflHfi£K'ff#-»-*Vv^^J^-fi(c®fi: 
ft Lfci^tetfc'ff «^*>3l?iJ£*ft 5^r^t> 

[»M7] mifB^^j/^ (b) tt, &mm&m\-r 

jimi-5tfS^y*>^?iJ©€-'[f#^y*Vv^«KL, 
ft® Lfcttf #f ^ # A' Sr« JiSrafe^ 5 ffii^ f: , 

fc» «t 9 ^» t) ig L« JtB SrWi" 5 p ^ a - K ^ 

[»*ii9] tfjE^mtfitt, ®mm*mm-ti>tz.ifyK 
mv^^±x^mmmmmcmmmv ^x bnrc^B 

ft *ii s ia«cD^ft »g„ 

[fflr#filO] BfllHni/^a-KttffjlS^^dr-ryT 

«fti9ftv^?iJS^#L, SfifateScatt, V3-ha 
LV^tJft^*L^iciift-r5^3-ha-K*^ 

r t i- £ 5 IWB«SIW»#^^jR/i/3R5!lSr*»5r t 
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1 1 ] iWBn Kttiaffiih/** y T 

©fcfc^LV^iJJI<HrU fflfBteSc^fi, Va-hn 
LV ^JS£# l ^n^taft-r 5 3 - h 3 - KSSM* 
- HSS&M $h»tfVH£M©#* tSJJ-rs n ^3 

[it*«i2] ^mmm^^y-M^n^mmxm 
^z^m-t 5 gffi SSt? & o r , 

* fcffl v Mb ti&x (Dummmm k *a <o m x h tut 

[|||#S14] ny t " 3 -?^ ^SiiifB^x-Mc 

*s »t 5 itus*^ a» e, ft ^ * anst- 5 mimm ti-xm 

Sft 1- 5 tf « v- v ?U © £tf ffi ^ v tf/is £ L , 

l owff vjP /PSrSSI LfcSfe i L- v \» 9 ig UJSlffl 
t*t8Va- h a- Kt 1 o©fflf«WjR^Sr««L 

^fc*ffitm#«rlili)t b-C, fulH'ff «^>-^>^?ij^ - « 

\mm l fctstfcfir « >- ^ a^u& * * a © 3 ^ tr 

ffiWafef!ctf#^^JSV^M^»©f-^^^ 9 T&ffl^ 
T^#^5fgH©3^tV-^:/n^7.A3-Ki, 



«-* i^WJ(c#J <0 ax bftfc-oJSILt© ny^-K© 

1 6 ] ffiian V^a- FiifulEI^:/^ U T 
©»i9*V^!lftSr=frU lWlBfg-©^^-*:/ 

9, HUfa^^>^yT©*t^LV^^Jg^*LPB^{C 
j£ffi-f 3 3 - h a - K^jfi£»>:/*7^iJ£* 
ft, ->3- h F**»ffi«->vtfVv^M©«ft#t 
SiftTny^ KSrSmt-rS rtia? ltfffE&mffi 
r t Sr#»t ^3W*qi 1 4 IB 

*©fS«£fiv 

1 7 ] ffjfBn ^^a- FiltfjfB^y^r^ y T 
©«t#LV^?iJgSr#L, HfjfB^-©3>-b^-^^ 
a ? y A ^ - K 14, 3 - h ^ - K SrsUDt-t- Srtti 
5, iffBf-^-v5T(0*ilStU^?!lS**L|lII$t 

B*P^tt±©M^S^3 - h a- KsUDt^fim^^JJ? 
WJO**tf*t5D^3- FSrifitfirov-s- h 
= - Fm^^ttSv-y^V^^iJic^ Lfcn y^a- F 

h S*ftas 3 - h a- K*»#lf#-»'^ 

Ji» U "C n ^ ^ = - K SrSRHt-r 5 r t tc J; 5 ftJlBfe 

4 (C|B«c©IB«» 

53ytV^yti^7A3- FSrKiiLfcresyRfr-C 

temmmfrhmtso^** v r&m^xmmzntc 

y^a-FJ;H ^?im©S^^ 3 - h a - F^A^/c 

^J^*ft 5mrc03 V tfa-^r /p F , 

e5T bftfcS'a - h a- Fl¥©rt©- 
#^(-WJf-fiJ , 9 h5T b^xfc-o^_h©n>^3- F© 

[0 0 0 1 ] 
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[0 0 0 2] 

[»ogf] flg*fl»&, 0 1ST fcftfcit 

#tcSM (CDMA) ^S^ftJ&ftTV^ IMT-2 
0 0 0 tnftf^S5>t1fl:ft»»ii«*S:-CB:, ftftT*-t? 

(DS) -CDMAM (£AT\ fW-CDMAMj 

[0 0 0 3] iCDW-CDMA^CDT 1 ? 'J 

5 V 3 - h 3 - KSrffiM LT^-iHt* ©fcBUSrfr 5 . - 

[0 0 0 4] 01(4, SiftMP^Pffli^^A&iO^ 

#»JOa-C*ffiSrttM1-<5fcft<O0'e*)5o W-CDM 
A^iS, 01 (a) |i^i-J;5t, HSP^fflWTt&cD 

SUB b "0*3 9, D^a-Kk/firlOO-ettt/HO 
4,106 *J 1 0 8 SrJ&iX^n*/^— t5iH»** 

[0 0 0 5] W— C DMA^St PJIitC IMT- 

2 0 0 0 (D^Mt Lt^B^^nfc c d m a 2 0 0 

0Mfe5^S«rois-9 5m 01 (b) Km 

-f^oK, IWrii«^fA*^Lti3»), GP 
s l l 6»MSfflt5-tKJ:9P^3-KW+l 
o 2 (cfcv^TSi^S*^ 110, 112 *sj;0 1 1 4 (4 

S45^?y^7h#0' , #1' , #2' 

[0 0 0 6] -t LT, I MT - 2 0 0 0 «ft©#»aff 
S-CDMAM^v/Vf Jrt DTCDMAMt^o 
^tlTV^o ~~T% v/Vf^!J7CDMAMi 
"C, -€:©^Jg**llJ:-ClttS:«F#t©SI**fTV\ 

f-7>-r yr^ttffl ^xm^Ztem-tztemttxib 

#«s|a|-©«jftJMIfSrfflv^rili^K:afllSrffo-rv'«5 0 



[0 0 0 7] 

T-©-T/v^^-r !J7CDMA^S;nit5tftif(t py 
mtZtpfot LXftibhX^tz a ?mt!)7CDM 

S-CDMA^fcl^T'&Si^fl^frkT, t£*S4 

[0 0 0 8] Sfc, ■7^f^i'5 7CDMAM&fl 

«i»*flfiIloSW3iJ Srff 5 & 5 1- 1 b 
[0 0 0 9] *38Hf±, i©i5 4W»c«*Tft$n 
Cv/Vf ^ ^ y 7 C DMAM^SI Lfci^t, tm. 

[0 0 10] 

ft, aSflM-SflHR^^JK/V'* 

^tt«^>-#v^? ; iJSrfflS©i)-7 , >-v y r zm^xm 
ttztmn^m t> s-c^are&o-c, 1 oroflmwsp 

/^flSLfcifefc^bv^KbJiWMU 
mSU^S/cWcfflv^nSv-a-^-K^ ^T©« 

^micm oars^f^t, 1 o©»> 

SdfiJS Sr»giJ1- 5 fc * f-ffl ^ <b ft 5 -o£Lk © n x ^ a 

[0011] #SSRH:, ^SiaW^^T 1 ^^*? 

it5*^S*Jf^b»ff^-3iff77ffi-??&oT, (a) ^ 

ffl-r sit «^^#>^?ii««-tf wsytf^mk l, « 

(b) JW|«Sllij_h{cM-<btLrcit®Lfcffffi^>'^VKC 
*fU lorotffgv^jKW^IiKLfcftt^Lv^^M 
LHSi&Wi-S->3- h Kt l owfimvi'jJOvfc 

7b, ( C ) mm&mffim~>>tf^m\z^m<DV7** 
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[0012] *»H-ett, ifrfa^^^T* (b) 

t#fi(cfij 9 1ST ?>;ftfc->3 - h a - KSP©^©— o 
*t{EI»J(-#J l 9arCtbfc— ofiJLhwo-^n-K©!^ 
[0 0 13] ^ISBJTtl, Sfjfao^^-KttHfi 

7° (b) ft, v^-ha-F^IW-^fctcJ:!^ ffj 

/v^ij £r * » 5 £ t t -f 6 „ 
[0 0 14] *fc, #3SWm» SflfBo^a-KiiSfl 

^ (b) ^a-ba-K^itsrtia^ sfj 

5->3- h^ - K5ijm'W#->>tf>^iJ£*£\ 
«Lh<0*&5 S'a - h a- F*Jrmt*v-^*>5£?iJcD 
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A data rate detecting device detects a data rate for a received signal based on a variation of 
the energy for the respective received signals between the two adjacent intervals upon failure 
to receive information about the data rate, and performs channel decoding of the detected data 
rate information. First, the data rate detecting device divides an interval defined as between a 
lowest and highest one of a plurality of given data rates into m discriminating intervals. Then, 
the device calculates a difference between an average energy of received signals up to an i'th 
discriminating interval and an average energy of received signals for an (i+1)'th discriminating 
interval, wherein i is an integer is less than m. If the difference between the average energies is 
greater than or equal to a threshold value, the device determines that the received signal in the 
(i+1)'th discriminating interval is transmitted at a data rate corresponding to the i'th 
discriminating interval. 
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. mJtaB 2 K^KBDt-*srtSS««-§--9S«ffil:t0g:^B:BBt*!WSS«ffi-§-t*f- 

* t?©gfBffi ^1- 5 MB* ^ v •? ( b ) Tbmx x s/ ^ ( e ) &£ffi8jl-a&frf 5 
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[0 0 0 1] 
[0 0 0 2] 

[ft*»e«] 

-JtStet-, ###»J#fig$c (Code Division Multiple Accessor, "CD 

s#jw»&»su »j*©*fc&iroa^-*©fi*#ira* imt-2 ooos 

^icISSLTtfe, ffjfflIMT-2 0 0 0 HftK©*)*, R 

**-^]<]II*^y ^(DL ;Down link)i, E*H-&»^a»£>£«lJf ~IrK 
y^(UL ;U P link)fca»e>KJW£ft3. 
[0 0 0 3] 

h (Data Rate) i±, f— ©SHi^o T-£l$IKL fljttflOms 

£ ft fcgff ft ^© h fc£Wf 5 - <t o m Lfc ttftif ft fe ft V \> itG 

ft^Mftff*, V^$3, "^7-^ V Kl/— h^tDtBRD ; Blind Rate Detectio 
n)" tlfffiflS. 

[0 0 0 4] 

TfB-ete:, Ji^lR)3i7— ITKFEC ; Forward Error Correction) <Mt#>K& 
K (Conventional Code) LX^PZ&mirZm&^mft 



-4- 



V— b R^^x-^i^-rS tf^ tra-^ft(Viterbi decoding) ^=fT 
LfcfL CRC (Cyclic Redundancy Codes) £r^-T5„ tbfc, R^C^tSC 
RC^S»gJ|^g.^^( "good" )t'fc5i, R^R^'feSft^s^i^ 

. rftiJIfttK RjC*f-f-5CRC«|*©«*^a«)«tlg( "bad" )Tfe5t 
x Sff^ii, ?^®x-^^-bR 2 *T:-C0ii^W*7 f -^l-*fLT > -fftfc>*>, 

f*-* b (r 2 -r x ) t br* tr«^£«?r lt c r c *„ rot? 

» BRDftfN)» <9 (False alarm)***»^**5*ffit LT. SffStt, C 
RCtt*CO^tiiJn6«II-tr^lf«-8-ft©fcfc<DrtSSP« by (metric) 

[0 0 0 5] 

-r5fcfeii«5tew^t^f^^iiif l, *0>sl crc^s^t ?:tiao 

T, BRDibfPSr^trr5i5t-*a. L^L. £ <D i. 5 * B RDft^Sr^-Jj? 
^-K(Turbo Code)^ttfflLT7 : -^?rfE^-r5^t), * r 

t(i^T^V\ -^COSSH. ^ -jKtt-g-ftSS (Turbo Decoder) ii, Wyf'fe^ 
ttMktt.&ti'O, rt^^-*xV^^-y --^-(internal turbo de-interleav 

er)*^t?*Jti, rcott, y^-U -^-©iliif-^ f ;*ts 
&3^T&5, AfrW^sx.fi, Bf3£<Or-^v-b-e©CRC«i*Oiie*!iS 
'ftof-^ h 1 5 C R C ^ttt 5fc 

^5 * bSlC * - #*-^kOftf^aSSa«J (itera 
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[0 0 0 6] 

lot, *igBj»ste(±, anwBflr^fA-c^-^u-McH-ratiHiufcS 

[0 0 0 7] 
[0 0 0 8] 

- bff fftcD^-t ^/^^(Oftf^Sr^fTi-ST*-^ i— htfefflg»«:»tlt1-5 

#3W1^5x-^- bfeffi£EBi4, S-f, FJf^a*cDx-^i— bcD5 
*>, — #/J^^ v^'— ^ i"— b b— * hi©|oio©f-^ 

-hfcU-CSfcfc^SIEMSrmflOE^ISWfc^tti. SufSig*^ Iff 

1Em£5/h3^«#i KfcfL-C, i #B E#EIW*-t?<Dgflrfll fOWx*^ 
-b ( i + l)#BK^KIWfc*sW5Sfllffi#(0spi&3:^A'^-fco|lloiS4Mt* 



5»£\ MfE*B(4, 1MB i #SK^Kr B 1E*fJi£?t5f-? hT-tu|E( i + 
[0 0 0 9] 

[0 0 10] 

0 l (4, *38fHlc«55*-^ htfeW«^tp»»iim->^'r Atsstta^ 
»^S«*0«-^©#^Sr*-r«B&fl?jft^0 3'^|gt?ife5 (> #3&Wtt, UMT 
S (Universal Mobile Telecommunication System), CDMA 2 0 0 0 
5*CDMAi^ftfflffi'>^7 l AtJ|ffl$ixP>ix5. 
[0 0 1 1] 

fcj£(DTX discontinuous Transmission) \fy httffitffl 2 0i±, ftfJfBxV ^ 

ami soil, HfrtaxV^^-y-^-i 1 otioTf^f^-D-tv^j 

lEf*-* H^ffi^l 5 Oil, 2o»|x:F B 1^*3it5^-Sffiif^i->et1- 

Sr^m-r5c fria^-^u- Mtm^i 5 oictoT^ffl^nfcx-^w-Mr 

BBi-5tt WEi^- 3 oXtf^^-Mlt-^Sl 4 0^«#t$^ 

5o 3 0(4, xVy^-y-t^^^ttfc^y^^Sff L-T^ 

?L (puncturing) ©igjIH-C&S is^tf/Vff A (symbol insert ion) (repet 
i t ion) O^ilgT'fc 5 ^V#Vl4§^ (symbol combining) Sr^fr LT I^- h^s^ 
V^(Rate matching) ^tLfc^V^^^-fS,, ^ V^/Mt^ (channel de 
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coder) 1 4 0B, «rfBV-Mfr&*l 3 0 fbtfj* I— h-v yf"y>f* tl 

fcv^Ji?A'*«*fkr«. r © J; 5 ft^^r ^/MS-^ 1 4 o 

{[^(Convolutional decoder) 4 fcf± 9 -^M^mXMM^ tl 1MB I" 

- ME-g-S 1 3 0 &t^-? HOB, HfriEx-* V- MftffijB 1 5 

[0 0 12] 

oTR 1; R 2 , R 3 , R 4 , S:t>'R 5 ©llff-e^$tifct€S1-5„ (09*. 
[4\ ©1 0msec) BUlr^jR/lHSk^af^^fcrfctt, Sg^J. 5*-* hflST>T 
^^tifci tSr«*-f5 0 Sot, TtaT'v'^/W^tx-^^-h^SffiS^l 

[0 0 13] 

~ 5 tiix-^ *^*^Sr^-r. Effi 1 ~ 4 T-eS^^fcx-^ v-^ 

£ttfc«, DTXt'^afflfl 2 0«0rtgBJr#X.e>*Lfc^3'7rt-ffi , j«*H5 

o iwaKiW4~5-c, sanaiffistt, fflge^-FwiifyKDT 

x bits)Srft^1-5o roiS^jtjKft^eSIKWe. SifeJ^SHtStt, 

«^3*^-7$-&, *Bg, KflBKM-ett, AWGN (Additive White Gaussian Noi 
[0 0 14] 



1 4fcf±R 2 ©if%6!9>l!:J:oreS6Sn5*»* 3 l ! «llfr«fc»^ TfEfcS^Jffl 
, ¥y h{4B(R 1 + D^blfy hteBR 2 *T*Sffl$^fcft#^X 2 t-r5t, 

X^AiX a !+!)! 
[0 0 15] 

tifcff-8-»^f«^)U-</V^*L, jf^S#^-rS^-i±±At^!9. DTX0 
S-g-ii "0" fc&5„ a i S.U ? a 2 H. JJ —7 ^?*A^ft(Rayleigh Random V 
ariable) i: LT, l$llp(a 1 ) = 2Xa 1 Xexp(-a 1 2 ) > £fct± p ( a 2 ) = 2 
Xa 2 Xexp(-a 2 2 )ttti n ^tfn 2 tt AWG N 7 £ LT, ¥ 

±& "0" JW#St (Variance) ff 2 £*-f3 0 t>Lt>, ^/HOjt^lR 

E {X 1 2 }=A 1 2 + a 2 
E{X 2 2 }=A 2 2 +a 2 
[0 0 16] 

ttJ|H4Sffff^X 1 roai^/^-E{X 1 2 }X^X 2 cO^^-E{X 2 2 }^^ 
OR* 3) 

D 1 =|E{X 1 2 }-E{X 2 2 }| = | A! 2 -A 2 2 | 
[0 0 17] 
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©M^SSD^ "0" \Zt£%, ZtlbtmftV. f-^^gf^^V^DTX 

hT?*>5t, DittK^A/if "o" {eft 5, R^mmem^titz^-^u-hv 

[0 0 18] 

*r3*bfc«a;fc*3V^T, 5-5^A^©**BHfcp (a^Jlffp <a 2 ) 
^-T'fe69„ r©i3ft7^AigjRiS^MftU-"sr^(time varing 

^st, sfmt -^-©^^/vdf-roM^^D^i e {x^i-e {x 2 2 } i tmmc 

fcfew+^x-^cona-CfeSt^x.So ft/hx-^u— hR x ^3 2 kb p 
s©#S\ -ft£t>h, ^lOmse c 7 J»%mX'&£$Mt7~-if1iL 3 2 

[0 0 19] 

lt R 2 , -, RjirfiSrs. EO±5ftH- tr^WH49*-^w-HcB8i-S 

HftRH:, P?^^(call setup) CO it, ftfcfiJStf^ib^fttttl-S V 5 T F S 
(Transport Format Set) t Wtl^ttl t LT, ^iS^l^X. fetiSttStrfc 

- 9 v- Y SrSfe^ L/ca D »r-^ i/- He i o T M n - 1 ) flw EM *s« D S 

BUflseofcfcH:, Kf|S-#*f ^x-^ v— h «rlfc*Lfc»!> of-^ 1 i"- Met 
o-C3t»6>nSKIIII*K»Kmi-CfcSf:3ein?f S. r©tf, ^E^ISH-C© 
5Wt«^-©f , -^u-Ko*W^"STiB-C*)5. -Mitt, i#BK#EW*-e 
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ft t $ fitc v MI t &tmt 6 ( i + l ) # B EISfc*sit 

[0 0 2 0] 

( i + 1 )#BKBDt43ltSS«#-§-©9 f -^ b*tftW-f-S»^*fiifl-t-5 

Hutasffff ^x i fiTta*s:4 oi 5 tenons. 

(*5t4) 

X^AjXa i+rii 
[0 0 2 1] 

mmm^4r\ a^ mmMmm^mmm^u^vt^r, wnt&&r 

5^(4±AT'foi5. ffi#as#£Lfti^DTX<©i§£-B: "0" fcfc5 0 ±a»e>£ 

^^A»^-fo s;3^iiffl-r5t, lift^nir-t-^-cwifcssfLTTias: 

JxfcfS X jiU i#IKIH^(i + l)#g KM* -eSft * ftfcffi ^£ X i 
+1 Tfe 5 t fiS-f Sit, #SfMf(;tt 5 3^* - E { x i 2 } StF { x i+1 2 } 

D 1 =|E{X i 2 }-E{X i + 1 2 }| = | Ai 2 -A i+1 2 | 
[0 0 2 2] 

Kria»S5-e, ( i + i)#BEP^s^x-^,««tLTe££^5^. -r* 

frfc, Ai^Ai+^^&^tfDifi "0" {CftSo r.tvii4M^>9, i#IEW* 

-c^-^^esi^^^, i #BBma>b( i + DSBKiws-cf-^iseai 

fiot, =PSlBMftaiDTX!JSfft>n5III, 1"^t)*>A l+l 2 =0T?fetV«, fttt<^ 

^^fy^ i taut*, ^(Dt^oR^mmmmm^mLrcmmf- 
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[0 0 2 3] 

M^n^gtfcoT, tutax-^i— h^W^l 5 Oil, ^^-f+jf 
^152, x-%.)V*?— ^^(Energy Differentiator) 15 4, Mf-?W- 
h$r5ttff(Data Rate Decision Block) 15 6 ^flffig^ttS,, 
[0 0 2 4] 

0 3 %mm-f 5 t , 3i^/vdf-tHSt« 15 2B. illS Kia4T?OS#«-§-X 
t tc*f LT :n*/i^- E t i # B EIS** b ( i + 1 ) # B EM 4 

1 5 2(4, i#gKM*t?©Sff$nfcff-§-XtJt(i + l)#iEM4T0S«S 
[0 0 2 5] 

[ftl] 



(*s:6) 



-Z x ^ dk 



^yvdr-ElX^} t, ( i + l)#SEPp§f«^^^=¥-E{X i+1 2 } t©^"C&5 
0^*65. ffffS*S:3&'0!*^5iC*LfcJ;5i^ ai^/l-=¥-E{X 1 2 }fcE{ 

1 ) # B EH-e©Sffiffi-^OSHt«* 1^<M) 2 JH A i+1 2 £ <Dmm t LT/Ttr 

f'-^u-hstswi sea, mz**n>*-i&mi 5 4c±o 

Htrls*Jf)e>*xfcD 1 ^iWBS«:5 0J:5K:-S©lt A^uabtitf, tWBf , -*v 
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[0 0 2 6] 

[fc2] 



£{Dj 4 2 =4 +1 2 } = o 

[ft3] 



£{A| 4 2 *4 + , 2 } = ^ 2 

£*M£*3o tot, f-^l^hftgfl5 8li, B«1"S2 0W|ZM{C*5 
ItSi^^-^DitglfSCDLtVHKThreshold Value) i fcJtlfc L-fcfft, 

6tt, mStTS 2o©KIWK*s»t53i*A"¥-llD 1 as|WBU#v^|tJ:9/hS^ 
^CtfcSS^, i#BKIW©f f -^u-hR 1 ftSftKM© 
^-^W- h t LT*S-T5o SfrfBLtV^!4, (ML ;Maximum Likeli 

hood) MS (-^oT "0" &U ? A 2 W^^iI-e&?.A 2 /2 LTKS$tit)ti5„ 

rr-c% Art, s*^asflr»*»&5Htsnfcfli*03gHt«*u^, aV2» 
Sfffc#©^«#i^/i'© 2 s. twsx-* 5 6 

3 0Wft^«^fl 4 0^«*$^5 o 
[0 0 2 7] 

0 4X1*058, |Sl3l^Lfc±5*9 f ~3'V'-HftW«l 5 0iCiotItf 
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*\z»t % *nw- l -c ( i + 1 ) 9 s kh-c of- 9 v *m$* z> 

[0 0 2 8] 

04 £#M-f 5 t> RadteratioiO-rafctlWfflN-S 2o©KIHfc*Stt53: 

^/v^-iD^tfefci, ifita^/v : ¥-MD 1 %L^v^A 2 /2 tjt«rrs 
, 7fy^4 0 5t\ i#SEIWtd3ft5'9 f -^>-bR 1 Srlll89 f -i5'W—h 
[0 0 2 9] 

i!9*^J:taW-rSt, 13IOTfx^^ttf§|l 5 2 Hi. X^;y:/4 

fc, iWfH^v^-f+jm 15 2(1, i # I K m £ ( i + l ) # I EM t 
11 $ i+1 ^11* U * ©S«I^X i+1 ICM-f S ^tvVdr- E { X i+1 2 } 
^f+^-rSc ^T^4 0 3t', =*/l"¥-!i»*15 4HU SufB«g-f5 2o 
©EHtJsita^yvdf-flSrW-^l-S,, 1"/j;fc*>, «fi&x;M"¥-^#S 1 5 

4 it, ffrta2o©i2:rtai'*3it5^^ : ¥-^srD i =|E{x i 2 }-E{x i+1 2 }| t u 

T*S-rS„ fMLfci^f-, itfrfE^-^I^r-^D^I Ai 2 -A i+1 2 | t LT^ 

5 6i±, ^!f^|a^.t^^^-^D 1 ^utv^fitA 2 /2 t tl9±#v^^^ 

CT?*>5*&, ^f^4 0 5f, f-iS'lz-hftg^l 5 614, i#IEMt- 
»»t 59*-^ V- b Ri&giffi( i + 1 )#e EMlCfcttSv*-* ^~ b R est t L- 
TftSi-5o KfWt£**lfc9 , -#U'-H4, BlK:*LfcJ:5fc, DTXt'y 
htttti^ 12 0, V- hM&& 130, StF^-Y f *;MI#S 1 4 0 o^nw 

[0 0 3 0] 
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1 5 2», ttsRKiw i i-ftfct, &&s.mzm-s*mnfiE{ 

5 6(4, TOJS:D i _ 1 ©^^L^vMitAV2i»P^^V^^i:i:-fe5tflJif-r 

i=lT'&5»£cD-C\ OkbpsCf^^h^fSt 

[0 0 3 1] 

^5T*&^#£\ -ffcfofc, ^7^5 0 4^ *IBU*DOi|g*asUtVHtA 
2 /2 iO/hSV^^JBfStbSil^. Xf^5 0 5r\ f-^-F*£fi5 

6 (4, fiJlMKM l-»-r S E { X i _ 1 2 } {ra&EIW t-*f"f 5 E { X ± 
2 }£lfi*U ^f^5 0 6f, ^(DE^^^i-^fcfcir i ^io±i*p$*5 
„ 0 x^^-ff»Sl6 2(i, ( i + 1 )#g EP^fc(73¥ 
Wl^£tr*(fl3fiif) Lfcm, JlffiE^l^-rST^m^ElX^Ji^mjfBW-^ 
^tifcTO«^^Ir«L, ffJlBiifm, ^T^50 3CMot, TOS^E{ 
X t 2 }&£fcLT£JBUSD 1 _ 1 £f|-#L;fc&, Xf^5 04T\ ffjffiWKD^ 

[0 0 3 2] 

Sfjfacoi 5&iI@£R«l-T, 0 4 "CD S A 2 / 2 t LT¥iJ8/f£ti 

ffriax-* i^- hifctfg i 5 6 it, m&BjR-voj'—f v- y R est £ 

[0 0 3 3] 

[§HK©Si*] 
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^W-T5l!E#WBRD»#icit^T, «KS«s«^r«ll3f!iSfcS. for, * 

[0 0 3 4] 

L § V ifc S 7 Afcfcf L T . ttffitt & 5 * h ©fttSflS "Til 

[0 0 3 5] 

M©Wftt£K] 

[0 l ] *3SKtr^ 5 x-* KftWS^tfSHbiBWv^f 1 

[0 2] *»KI^-3-Cv f - : ?u-hSr*llti-t-5»#SrSiW-t-Sfc«)<D|g 

[0 3] 01 I^Lfcf*-* httWI8©«JfiSr*i-Pi»W*^n s^0 

[0 4] *»Bi:«o-c(i + DSBKIBof-^^-btaWJi-Sftf^ 

[0 5] «8HKtto-C iSBKMrof-^u-bftttWi-Sft^ftSi- 

1 1 o-f-fy^-y-^- 

1 2 0-DTXtTy HftWS 



-16- 



1 3 

1 4 0-^^^/HI#SI 

1 5 
1 5 
1 5 



I 



CDO 
Qt3 



§3 



cv? 
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INTERVAL(i) 



INTERVAL(i+1) 



(401) 



(402) 



RX SIGNAL Xi =AiXai + n 



ENERGY E{Xi ' 



RX SIGNAL X i+ i=Ai +1 Xai + t+n i+ , 



ENERGY E|X i+ i 2 



(403) 
(404) 
(405) 



Di=|E{Xi 2 f-EjX i^| 
=|Ai 2 -Ai + i 2 l 




FIG. 4 
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/" INiTlAUZAT10hP\ 
501— ( i=1, Ro=0 



502 — 



tST CALCULATION 
EfX?l 
for ith interval 




3RD CALCULATION 

EfX?} -507 
FOR ith INTERVAL 

T 

^ 506 



» | E{X,_M<- Ej)fT| -505 



FIG. 5 
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